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PREFACE. 


One  commonly  likes  to  get  a  glance^  if  he  can,  at  a  new  book, 
before  he  commits  himself  to  its  purchase  or  perusal  This, 
therefore,  the  author  has  attempted  to  give  the  reader  in  the 
Analytical  Contents  which  immediately^follow — ^not  without  the 
hope  that  he  will  be  so  much  interested  by  the  new  aspect  in 
which  old  beliefs  are  presented  to  him,  as  to  feel  disposed  to  dip 
into  the  work  itself.  Even  from  these  contents  it  may  be  gathered 
that  the  author  propounds  "A  Philosophy," — ^meaning,  by  this 
term,  a  cycle  of  thought  descriptive,  in  an  orderly  manner,  of  what 
is  held  to  be  Beality,  in  which  everything  that  is  cognisable  has 
its  own  place,  and  in  which  everything  that  is  introduced,  while 
it  stands  in  the  last  analysis  on  a  solid  basis,  proves  also  to  be 
harmonious  with  its  antecedents,  its  concomitants,  and  its  con- 
sequences, or,  in  other  words,  is  explained  and  justified  by  them. 

It  is  through  Pabt  IL,  which  treats  of  the  chemistry  of  nature, 
that  the  author  wishes  that  he  could  have  recommended  this 
Pabt  I.  to  the  reader^s  consideration ;  for  it  is  part  and  parcel 
of  the  same  train  of  thought,  and  he  conceives  that  in  it,  such 
arithmetical  and  geometrical  verifications  have  been  adduced,  as 
must  ultimately  convince  every  one,  that  the  views  there 
advanced  represent  molecular  nature,  or  are  at  any  rate  such, 
that  molecular  nature  is  most  articulately  and  loudly  responsive 
to  them.  But  the  author  dare  not  hope,  even  though  it  really 
possessed  all  the  merits  which  he  ascribes  to  it,  that  Part  II. 
can  be  much  attended  to,  or  can  make  much  way  in  the  scientific 
world  for  years  to  come ;  for  he  cannot  conceal  from  himself  that 


VI  PREFACE. 

it  is  as  antithetic  to  existing  hypotheses  in  chemistry,  as  the 
Newtonian  System  was  at  its  first  publication  to  the  vortices  of 
Des  Cartes.  Nor  can  he  deny  that  it  professes  to  make  a  greater 
st^p  in  science  than  has  been  made  since  those  days ;  for  it  pro- 
fesses to  give  the  forms  and  structures  of  the  various  atoms  and 
molecules  which  constitute  chemical  substances,  and  thus  to  raise 
chemistry  to  the  level,  and  bring  it  within  the  sphere,  of  mechanics, 
investing  its  objects,  at  the  same  time,  with  all  the  distinctness  of 
the  objects  of  other  branches  of  natural  science.  Now,  it  would 
be  contrary  to  the  teaching  of  the  whole  history  of  science,  if 
such  pretensions  (however  weU  founded)  were  attended  to,  or 
admitted,  till  after  long  years,  first  of  n^lect  and  then  of  resist- 
anca  Pabt  I.,  "  The  Philosophy  of  Mind,"  must  therefore  stand, 
in  the  meantime,  on  its  own  merits.  It  too  has,  indeed,  the 
misfortune  of  presenting  itself  in  direct  opposition  to  the  pre- 
valent tastes  of  the  day ;  and  therefore  it  too  will  be  extensively 
repudiated  at  any  rate  at  the  present  moment,  and  until  the  now 
rising  tide  of  materialism  and  pantheism  shall  have  fallen  into 
the  ebb  again,  as  after  having  reached  the  full  it  has  so  often 
done  already,  before  the  constitutional  instincts  or  inspirations  of 
humanity,  with  which  speculative  minds  may  indeed  dally  for  a 
generation,  but  which  are  ultimately  inexorable. 

Meantime,  to  those  who,  still  standing  firmly  on  their  feet,  as 
true  men  actuated  by  the  principles  referred  to,  are  not  to  be 
carried  away  by  the  flowing  tide — ^to  those,  in  a  word,  who  still 
hold  to  the  worship  of  God,  the  duty  of  self-sacrifice  for  the  good 
of  others,  and  the  belief  in  immortality, — ^what  follows  may  serve 
to  show  that,  in  believing  and  in  acting  as  they  do,  they  are 
standing  on  ground  which  is  truly  scientific,  and  have  nothing  to 
fear  from  the  progress  of  thought,  in  so  far  as  it  is  entitled  to  the 
name  of  ecientific^iiay,  are  in  a  position  to  lead  the  way  in  all 
that  can  be  justly  so  called. 

Thx  Manse,  Moffat, 
Dumfriesshire. 
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1%6  tendency  of  Modem  Science  is  to  assume  a  merely  mechanical 
dynamism  as  the  sum  total  of  existence,  .  .  .1 

The  doctrine  of  the  Conservation  of  Energy  when  applied  to  this  extent 
is  quite  oyerstretched.  That  doctrine  was  established  by  Leibnitz, 
and  is  an  int^^  part  of  his  philosophy,  which  is  eminently  theistical,      2 

The  Sensational  Method  of  research,  now  so  popular,  instead  of  a  Rational 
Method,  is  leading  only  to  a  spelling  out  of  Spinozism  backwards,      .      3 

This  theory  of  the  Universe  has  already  been  fully  developed  in  the  Bud- 
dhism of  the  East,  of  which  that  of  Comte  is  but  a  poor  repetition  in 
the  West,  ........      4 

The  popular  dogma,  that  science  and  religion  ought  always  to  be  kept 
separate,  is  equally  illogical  and  impracticable,  .6 

Herbert  Spencer  proposes  their  reconciliation,  but  on  such  terms  as  that 
science  and  religion  are  antithetic,  the  one  being  orderly  knowledge, 
the  other  dogmatic  nesdenoe,  &c.— terms  which  cannot  be  accepted,  .      9 

The  popular  sentiment,  that  what  is  held  to  be  true  must  be  asserted  all 
irrespective  of  its  consequences,  implies  that  it  may  be  also  held  and 
asserted  all  irrespective  of  its  concomitants  and  antecedents,  that  Ib, 
its  evidence,  which  is  absurd,    .  .  .  .13 

Such  is  the  harmony  of  things,  that  whatever  is  entitled  to  the  name  of 
scientific  truth  is  in  perfect  keeping,  not  only  with  actual  existence, 
but  with  the  continuance  and  the  weUbeing  of  existence,  not  only  with 
that  which  is,  but  with  that  which  shall  be  and  which  ought  to  be,  14 
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CHAPTER  11. 

THE  80-OALLED  80IENT17I0  METHOD  (a  METHOD  07  MERELY  OUTSIDE 
observation),  though  VERY  CONVENIENT  AND  FLATTERING  TO 
SENSE,  IS  WHOLLY  INADEQUATE  FOR  THE  DISCOVERY  OF  THE  MOST 
IMPORTANT  REALITIES.  ** 
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The  method  which  suggests  itself  as  the  best  is  to  begin  with  and  build 
upon  that  which  is  at  once  most  palpable  and  most  certaiiiy  16 

But  these  two  characteristics  cannot  be  found  meeting  in  any  one  and  the 
same  object,  thought  and  mind  being  most  certain,  motion  and  matter 
alone  palpable.  Therefore  this  method  always  breaks  down  in  practice 
and  gives  two  philosophies,  Idealism  and  Materialbm,  each  with  its 
exclusive  advocates,      .  .  .  .  .  .16 

Hence  in  despair,  "  The  Positive  Method^**  but  which  ought  rather  to  be 
called  "  the  Subjective  Method,"  namely,  to  turn  away  our  eyes  from 
Nature  as  she  presents  herself  most  distinctly  and  most  folly,  and  to 
look  at  objects  successively  as  best  suits  our  own  intellectual  weakness, 
beginning  with  those  which  look  as  if  they  would  be  most  easily  under- 
stood, and  thus  proceeding  on  the  basis  of  our  mental  impotency  in  an 
orderly  manner,  to  construct  *'  the  hierarchy  of  the  Sciences !"  .17 

Hence  the  emptiest  of  objects,  first  (space  and  time,  geometry).  The 
objects  which  seem  mere  specks  of  light,  next  (the  heavenly  bodies, 
astronomy),  &c.,  and  man,  the  most  fully  endowed  of  objects,  last  of 
alL  While  those  objects,  which  in  all  ages  have  been  deemed  the 
proper  themes  of  philosophy,  Qod,  the  Soul,  Liberty,  &c.,  being  difficult 
of  discussion,  are  never  properly  reached  at  all,  .  .  .18 

Observation  from  without  of  the  outsides  of  things  merely  can  never  truly 
give  us  to  know  what  things  are  in  reality.  However  great  the  in- 
convenience or  difficulty  to  ourselves,  we  ought  to  lay  the  ground  of 
real  knowledge  in  a  knowledge  of  that  which  has  an  eye  within  itself — 
that  which  may  be  observed  from  within  as  well  as  from  without,  in 
Mind  namely,    .  .  .  .  .22 

Were  it  not  for  the  difficulty  of  the  investigation  of  mental  phenomena, 
this  method  would  never  have  been  called  in  question,  .  .    23 
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CONSCIOUSNESS  :   ITS  RELATION  TO  PURE  INTELLIGBKOE 
OR  UNDISTURBED  INTUITION. 

The  only  postulate  of  our  philosophy  of  the  creation  is  the  existence  of 
finite  Being  or  Enei^,  distributed  in  individualised  elements  which 
are  essentially  relational,  and  are  thus  suited  for  constituting  a  cosmos,    28 

That  essentially  relational  property,  possessed  by  eveiything  that  exists, 
is  self-manifesting  power,  together  with  its  counterpart,  namely,  a 
certain  impressibility  in  correlation  with  self-manifesting  power,         .    30 
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Beings  whose  sabetanoe,  realitj,  potentiality,  or  energy,  is  so  great  in 
amonnt  that  they  are  determined  only  in  part  by  their  enTironmenta, 
and  oontinae  to  be,  centrally,  so  to  speak,  self-determining,  are  doubly 
self-manifesting, — ^they  are  self-manifesting  to  themselves, — that  is, 
they  are  consdons,  .35 

There  is  room  for  inquiry^  whether  a  simpler  and  more  truthful  mode  of 
perception  than  that  of  ordinaiy  consciousness  be  not  attainable,         .    42 

The  existence  of  consciousness  depends  on  the  maintenance  of  a  synthetico- 
analytical  rhythm  in  mental  action ;  the  synthetic  phase  being  cosmi- 
cal,  spontaneous,  inevitable,  and  other-assertiye ;  the  analytical  phase 
being  personal,  volitional,  and  self-assertive,    .  .  .43 

When,  instead  of  being  used  in  due  co-ordination,  either  phase  by  itself  is 
made  the  basis  of  a  demonstration,  there  result  the  phenomena,  which 
Kant  has  named  **  the  paralogisms  and  antinomies  of  pure  reason," 
but  which  are  in  reality  only  the  antilogies  of  the  waking  state  or  of 
consdousness,    .  .  .45 

These  contradictory  conclusions  are  not  of  equal  authority.  Those  which 
the  mind  gives  in  its  synthetic  phase,  when  duly  purged  by  analysis  of 
enors  arising  firom  the  mind's  somatic  relations,  are  the  truth,  51 

If  the  personal  activity  of  the  mind  could  be  brought  into  a  state  of  per- 
fect harmony  with  its  environments  and  of  perfect  repose,  these  con- 
flicts in  thought  would  vanish,  and  we  should  see  things  as  they  are,    .     52 

Meantime  common  sense,  the  catholic  expression  of  humanity,  (the  micro- 
cosm) by  man  himself,  is  the  best  guide  to  truth,  .58 
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CHAPTER  I. 
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Our  philosophy  lays  its  ground  in  the  affirmation  of  God  as  a  most  certain 
datum  of  all  normal  intuition  and  reasoning,    .  .59 

Tlie  God  whom  we  affirm  is  such  that  it  is  reasonable  to  adore  and  worship 
Him,  being  a  glorious  personality,  immutable  yet  ever  living,  almighty 
yet  never  acting  otherwise  than  according  to  the  views  of  perfect 
inteUigence,  the  two  in  one  constituting  His  will,  of  which  the  character 
is  perfect  goodness,       .  .60 

Our  theory  of  the  antilogies  of  consciousness  relieves  us  of  the  intellectual 
embarrassment  and  the  scepticism  which  seeming  contradictions  among 
the  Divine  attributes  tend  otherwise  to  produce,  .  .62 

Our  philosophy,  therefore,  in  reference  to  the  Cause  of  All,  is  precisely 
that  of  the  Newtonian  epoch,  the  scholium  at  the  end  of  the  Principia 
being  here  adopted  and  recited,  .62 
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The  folnesB  of  the  €rodhead  does  not  exdade,  but  ntiier  the  ftlmig^ty 
power  of  God  implies  the  possibility  of  a  crealioii,  .63 

That  there  may  be  in  the  Divine  mind  an  adequate  motive  for  awarding 
awriatonflft  to  oeatiues  (althoogh  a  creation,  being  necessarily  finite^ 
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reason  ;  for,  so  long  as  God  alone  exists,  <m]y  one  csn  enjoy,  while,  by 
a  soitable  creation,  aD  bat  an  infinite  nnmba  may,     .  .64 
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(3.)  The  so-called  ^stragg^e  for  life"  in  the  world  b  in  reality  a 
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Since  creation,  in  all  its  details,  must  have  existed  as  thooght,  knowledge, 
or  idea  in  the  mind  of  God  before  He  awarded  existence  to  it  out- 
wardly as  dynamism  or  substance  in  space  and  time ;  and  since  it 
realises,  or,  at  least,  in  so  fiir  as  it  realises  the  Divine  Idea,  this 
dynamism  or  substance  must  be  essentially  assimilative.  Imitative- 
ness  must  be  of  the  essence  of  created  Being.  Assimilation  must  be 
the  law  of  the  cosmos,  .  .  .  .  .65 

In  imitating  and  in  being  assimilated  to  the  Divine  Immensity,  created 
Being  must  be  diffused  to  the  utmost  through  all  space,  and  conse- 
quently, being  finite,  it  must  at  the  same  time  be  attenuated  to  the 
utmost.    Hence  a  law  of  Diffusion  and  of  Attenuation,  .  .    66 

In  being  assimilated  to  the  Divine  Unity,  individuation  and  partition- 
ment  into  minimum  elements  must  accompany  diffusion ;  and  these 
minim  elements  must  tend  to  unite  into  elements  or  monads  of  greater 
power.  Hence  there  is  implied  in  the  law  of  Assimilation  not  only  a 
law  of  Diffusion  and  of  Attenuation,  but  a  law  of  Individuation  and 
of  Unification  with  lecoveiy  of  Eneigy,  .  .65 

CHAPTER  IV. 

FINITE  BEING. 

If,  as  is  commonly  supposed,  there  be  in  creation  Beings  which  are  dis- 
similar in  eveiy  respect — in  substance  as  well  as  in  attribute — the 
cause  of  philosophy  and  of  science  is  hopeless.  Nothing  but  empiri- 
cal observation  is  possible,  and  a  perpetual  groping  in  the  dark,  .    69 
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CHAPTER  I. 

ON  THE  BELATI0N8  BETWEEN  THE  SCIENCE  OF  THE  DAY  AND 

PHILOSOPHY  PKOPERLY  SO  CALLED. 

In  the  rising  science  of  the  day  it  is  maintained  by  onr  most 
popular  authors  and  lecturers  that  the  "physical  forces" — ^taken 
in  the  singular  number,  physical  force — ^is  the  last  word,  the  ulti- 
mate principle,  which  science  can  legitimately  pronounce. 

The  physical  forces  are  represented,  not  as  the  fingers  of  God, 
which  they  are,  but  as  all  that  there  is  for  God. 

Power  and  Eternity,  which  have  hitherto  been  generally  held  to 
be  attributes  of  Grod,  are  now  regarded  as  attributes  of  a  definite 
amount  of  merely  dynamic  eneigy  which,  it  is  maintained,  con- 
stitutes the  whole  universe  of  Being. 

The  most  exquisite  objects  in  nature — ^the  lily,  the  rose,  the  bee, 
the  dove,  the  peacock,  the  horse,  man  himself — ^are  now  looked  to 
merely  in  relation  to  their  material  environments,  and  the  inci- 
dent forces  which  are  supposed  to  have  produced  them.  All 
growth  and  development,  all  organs  and  limbs,  are  regarded  merely 
as  inevitable  extrusions  in  the  directions  of  least  resistance. 

The  idea  of  antecedent  design,  either  in  reference  to  nature  as  a 
whole  or  in  reference  to  any  object  in  particular,  is  dropt  as 
unscientific  or  repudiated  as  unsound ;  in  short,  a  reference  to  the 
physical  forces  is  the  last  word  permitted  in  any  treatise,  if  that 
treatise  is  to  be  admitted  as  possessing  a  scientific  character.  Or ; 
if  there  be  one  word  more,  it  is  only  the  "  correlation  "  of  these 
same  physical  forces,  and  their  "conservation''  or  persistence 
eternally  in  the  same  amount  of  eneigy  in  the  universe. 

And  let  it  be  fully  granted  that,  in  their  own  place  and  within 
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their  own  sphere,  these  are  physical  truths  which  are  of  the 
greatest  valua  As  to  the  former  (the  correlation  of  the  physical 
forces),  it  is  a  wholesome  relapse  into  the  old  philosophy  of 
nature,  a  reduction  to  unity  again  of  agencies  which  had  lately 
been  regarded  as  many,  but  long  ago  as  one  only.  And  as  to 
the  latter  (the  conservation  of  energy),  it  is  also  a  return  to  a  view 
of  things  which  is  more  sound  than  that  which  was  popular 
before  the  doctrine  of  conservation  was  revived,  or  indeed  at  the 
epoch  of  the  revival  of  philosophy  in  modem  times.  Thus  at 
that  epoch,  Des  Cartes  went  the  length  of  maintaining  that  there 
was  a  conservation  of  motion  in  the  universe.*  This,  Newton 
demonstrated  to  be  a  mistakct  Then  came  Leibnitz,  wlio,  as 
usual,  adjusted  the  truth  between  these  two  great  men,  and  he 
showed  that  it  was  not  motion,  but  the  possibility  or  means  of 
motion — ^in  one  word,  energy — that  was  conserved  in  the  universe. 
In  many  parts  of  his  works  this  philosopher  maintains  this  doc- 
trine, and  very  distinctly  in  the  following  note  added  to  his  fifth 
reply  to  Dr  S.  Clarke,  which  was  indeed  among  the  last  things  he 
ever  wrote: — ^'^  Je  n'entreprends  pas  ici  d'etablir  ma  Dynamique, 
ou  ma  doctrine  des  Forces:  ce  lieu  n'y  seroit  point  propre.  Ce- 
pendant  je  puis  fort  bien  r^pondre  k  Tobjection  qu'on  me  fait  ici. 
J'avois  soutenu  que  les  Forces  actives  se  conservent  dans  le  monde 
(Voyez  la  note  sur  le  §  13  de  la  Troisiime  Beplique  de  Mr 
Clarke).  On  m'objecte  que  deux  corps  Tn/yus,  on  non  ^lastique 
concourant  entre  eux  perdent  de  leur  force,  Je  reponds  que  non. 
II  est  vrai  que  les  touts  la  perdent  par  rapport  k  leur  mouvement 
total ;  mais  les  parties  la  regoivent,  4tant  agit^es  interieurement 
par  la  force  du  concours.  Ainsi  ce  d^faut  n'arrive  qu'en  appar- 
enee.  Les  forces  ne  sont  pas  d^truites  mais  dissip^  paimi  les 
parties  menues.  Ce  n'est  pas  les  perdre,  mais  c'est  faire  comme 
font  ceux  qui  changent  la  grosse  monnoye  en  petite.  Je  demeure 
cependant  d'accord  que  la  quantity  du  mouvement  ne  demeure 
point  la  mdme,  et  en  cela  j'approuve  ce  qui  se  dit  pag  341,  de 
Toptique  de  Mr  Newton  qu'on  cite  ici.  Mais  j'ai  montr^  alleurs, 
qu'U  y  a  de  la  difil^rence  entre  la  quantity  de  mouvement  et  la 
quantity  de  la  force."  X  ^^is  our  modem  physicists,  writing  on 
this  subject,  have,  to  adopt  his  own  figure,  only  given  us  change 
for  Leibnitz's  notes. 

If  it  be  said  that,  in  the  above  words,  Leibnitz  does  not  state 

*  Garteeii  Prinoipia  Phnoaophin,  Part  iii.  }  86. 

t  Newton's  Optics,  Qa.  81.  X  Dutens,  vol.  ii.  p.  164. 
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that  one  of  the  principal  forma  of  the  incident  force,  when  dissi- 
pated in  bodies  on  their  collision,  is  heat,  which  is  known  now  to 
be  the  fact,  or  that  perhaps  he  did  not  know  that  heat  was  a 
mode  of  motion  at  all,  the  answer  is,  that  it  was  never  doubted 
by  any  philosopher  of  that  epoch  that  heat  was  a  mode  of  motion. 
And  in  the  following  words  of  Leibnitz  have  we  not  the  most 
approved  view  of  the  nature  of  heat  and  its  relation  to  light 
as  definitely  expressed  as  it  is  in  any  modem  work  ? — "  CcUoris 
eadem  est  caussa,  quse  lucis,  solo  subtilitatis  discrimine,  utrumque 
et  oritur  a  motu  intestino  in  se  redeunte  subtiliora  sui  ejaculante, 
et  eum  facit."  * 

But  the  claim  to  original  discovery  in  our  day  of  the  conserva- 
tion of  energy  would  be  but  a  small  evU  if  the  idea  were  not 
at  the  same  time  carried  d  Vovtrance,  In  itself  the  doctrine 
amounts  to  nothing  more  than  this,  that  inasmuch  as  eveiy  ulti- 
mate atom  of  matter  is  perfectly  elastic,  so  is  the  whole  universe 
of  atoms  perfectly  elastic.  Hence  it  is  a  doctrine  which  cannot 
be  Intimately  extended  beyond  the  merely  material  sphere, 
except  on  the  assimiption  that  matter  is  the  only  reality,  and 
that  there  is  no  such  thing  as  a  spiritual  world  at  all  —  an 
assumption  which  is  one  of  the  boldest,  and  which,  however  often 
it  may  have  been  made,  has  always  served  only  to  awake  a  pre- 
vailing voice  to  the  contrary,  and  the  firm  vote  of  a  large  majority 
to  the  effect  that  mind  exists  as  weU  as  matter,  and  is  prior  in 
the  order  of  existence  to  matter. 

What  would  the  great  Leibnitz,  the  discoverer  of  the  principle 
of  the  conservation  of  energy,  have  thought  had  he  met  in  the 
writings  of  any  man  of  science  who  had  adopted  that  principle, 
such  words  as  these,  ''A  miracle  is  strictly  defined  as  a  violation 
of  the  law  of  the  conservation  of  energy  " — sprayer  also,  on  the 
same  ground,  declared  to  be  objectively  impotent,  and  good  only 
as  a  mental  discpline ;  nay,  the  act  itself  of  prayer  ''  probably  be 
found  to  illustrate  that  law  (the  conservation  of  energy!)  in  its 
ultimate  expansions." -f 

The  truth  is,  that  the  most  popular  science  of  our  day  viewing 
universal  existence  as  a  mechanical  dynamism  merely,  and  all 
mental  phenomena  as  of  the  nature  of  echoes  merely,  just  as 
Spinoza  did,  but  setting  out  at  the  other  end  from  that  at  which 
he  set  out,  that  is,  adopting  not  reason,  but  the  external  senses,  as 
the  only  informers  of  the  mind — ^the  most  popular  science  of  the 

•  Dotent,  Tom  ii.  Part  ii.  page  16.      f  See  "  Fortnightly  Review/*  Dec.  1865. 
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day  is  merely  spelling  out  for  itself  Spinozism  backwards,  and,  as 
might  be  expected,  is  breaking  down  half-way,  and  falling  into  a 
Naturalism  or  Pancosmism,  which  is  fraught  with  all  the  evils, 
and  has  none  of  the  intellectual  charms  of  the  exquisitely  syste- 
matic construction  of  the  philosopher  of  Amsterdam,  a  construc- 
tion such,  that  if  you  grant  his  premisses,  or  rather  indeed  his 
single  premiss,*  the  whole  comes  out  with  scarcely  less  con- 
cinnity  and  beauty  than  the  six  books  of  Euclid. 

The  logical  charm  of  the  Ethics,  it  must  be  admitted  by  aU,  is 
intense ;  but  when  regarded  in  a  higher  point  of  view  than  the 
merely  logical,  that  charm  is  not  unsullied.  Spinoza  often  makes 
use  of  language  for  which,  in  its  true  meaning,  there  is  no  place 
in  his  system.  In  that  system  he  utterly  ignores,  and  in  fact 
destroys,  all  that  is  understood  by  personality  equally  in  God 
and  man ;  yet  in  writing  out  that  system,  he  so  respected  the 
personality  of  his  readers  that  he  admits,  nay  assigns,  a  most 
eminent  place  to  the  love  of  God,  to  liberty,  to  human  merit, 
emd  to  the  immortality  of  the  good  man.  But,  for  none  of  these 
things  in  his  system,  considered  as  a  logical  construction,  is  there 
any  place  at  alL  The  author  is  generally  admired  for  his  bold- 
ness of  denial  and  his  honesty  of  mind.  Be  it  so.  It  is  no  less 
certain  that  he  has  spread  a  net — ^not  designedly  perhaps,  but  in 
point  of  fact — a  net,  of  which  the  material  consists  in  the  con- 
stant use  of  terms  which  are  so  venerable  in  the  regard  of  all 
men  that  the  reader  is  apt  to  be  caught  before  he  is  aware,  and 
to  fail  to  discover  till  it  be  too  late  that  these  much-loved  terms, 
when  worked  into  the  meshes  of  the  author^s  system,  have  been 
entirely  emptied  of  all  their  meaning,  all  that  meaning  in  virtue 
of  which  humanity  has  always  regarded  them  as  sacred. 

It  is  not  in  modem  times,  nor  is  it  in  Europe  or  the  West — ^it 
was  many  ages  ago,  and  in  the  East,  that  there  was  developed,  in 
all  logical  simplicity  and  purity,  the  Pantheism  which  Spinoza 
clothed  in  language  that  does  not  belong  to  it,  and  which  the 
science  that  is  rising  into  popidarity  amongst  us  now  is  uttering 
again  in  broken  syllables.  Such  is  Buddhism.  The  cosmology  and 
the  physics  attached  to  that  system  are  indeed  absurd  enough;  but 
these  absurdities  are  merely  imported  into  Buddhism  from  other 
systems.  They  form  no  part  of  the  special  teaching  of  Buddhu 
himself.  Buddhu,  in  fact,  discountenanced  all  such  inquiries,  and, 
like  Sokrates,  maintained  that  Ethics  alone  was  worthy  of  study. 

*  Spinoza — Ethices,  Part  I.  Prop.  xvi. 
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And  here  let  us  state,  though  in  a  few  words,  and  in  occidental 
terms  and  conceptions,  this  Oriental  Pantheism,  as  I  have  myself 
learned  it  from  the  lips  of  Buddhist  priests  in  Asia,  and  as  it 
exists  as  a  living  creed ;  for  Buddhism  is  the  type  towards  which 
much  of  western  thought  is  now  tending. 

1.  There  exists  from  all  eternity  an  universe  which  develops 
into  all  that  occurs ;  and  all  that  occurs  recurs  in  cycles  of  incon- 
ceivably long  periods,  so  that,  regarded  in  the  largest  point  of  view, 
uniformity  rules  throughout  the  universe  through  all  eternity. 

2.  The  imiverse  is  instinct  with  life;  and  life  in  various  orders 
of  beings,  and  most  eminently  in  man,  effloresces  into  intelligence. 

3.  Man,  when  he  has  attained  to  the  perfection  of  his  nature  (a 
Buddhu),  is  the  most  divine  of  all  beings,  and  the  proper  object  of 
adoration — himself  if  he  be  still  alive,  his  memory  if  he  be  gone. 

4.  While  some  (the  priesthood)  ought  to  devote  their  lives  to 
aiming  at  this  perfection,  and  meantime  are  worthy  of  adoration 
for  doing  so,  all  men  ought  to  their  utmost  to  cultivate  humanity, 
and  to  practise  it  in  their  lives. 

Here  we  have  a  pure  Pantheism  unmixed  with  ideas  borrowed 
from  other  systems.  There  is  no  attempt  here,  as  there  is  in  the 
work  of  Spinoza,  to  satisfy  the  religiously  disposed ;  and  accord- 
ingly, when  such  persons  appear  in  Buddhist  families,  they  have 
recourse  to  some  more  positive  religion.  Influenced  by  their  inner 
darkness,  or  light,  or  their  surroundings,  they  became  demon- 
worshippers  as  well  as  Buddhists,  or  worshippers  of  the  gods  of  the 
Hindu,  or  Christians,  all  which  the  Buddhist  priest  wisely  permits, 
knowing  the  necessity  of  such  a  step  in  order  in  any  measure  to 
satisfy  the  religious  consciousness  of  man.  And  so  far  so  well ; 
for  nothing  seems  to  be  so  killing  to  all  the  higher  attributes  of 
humanity  as  Atheism*  And  in  the  very  proportion  that  Buddhism 
is  more  consequent  and  logically  pure  than  Spinozism,  it  is  more 
destructive  of  all  earnestness  of  character,  all  power  of  believing 
and  of  practising  the  morality  which  it  sets  forth.  Thus  the 
Buddhist  nations  in  the  present  day,  inasmuch  as  they  are  the 
mentally  enfeebled  offspring  of  a  hereditary  Atheism,  are  gene- 
rally indisposed,  if  not  wholly  incapable,  of  having  a  strong  fedth 
in  any  one,  or  in  anything.  They  have  become  merely  the 
creatures  of  a  long-established  conventionalism,  to  change  which 
iu  any  particular,  seems  to  them  as  much  as  their  life  is  worth. 
Custom,  which  in  all  men  tends  to  become  a  second  nature,  is  to 
them  all  the  nature  they  have. 
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Those  who  are  acquainted  with  the  ultimate  views  of  Augaste 
Comte,  the  author  of  the  ''  SystSme  de  Philosophie  Positive/'  will 
observe  that  his  system  forms  the  stepping-stone  from  Spinozism 
to  Buddhism.  Gomte's  object  of  worship  is  not,  as  it  is  with  the 
Buddhist,  the  individual  man  who  has  attained  to  the  perfection 
of  his  nature,  but  the  aggregate  of  men,  such  as  they  have  been 
and  are.  This  is  his ''  grande  conception  de  THumanit^  qui  vient 
eliminer  irr^vocablement  celle  de  Dieu."  Now,  this  enables  him 
to  retain  and  to  celebrate  the  love  of  the  "Grand-Stre,  I'Etre 
Supr^e,"  as  Spinoza  does,  and  with  a  much  better  grace ;  for 
Spinoza's  Gk>d  is  merely  infinite  substance,  self-developing  itself 
necessarily  into  every  conceivable  attribute  and  mode — a  God  in 
which  Intellect  and  WiU  differ  so  entirely  firom  what  they  are  in 
us  that  they  can  agree  only  in  name,  and  to  use  his  own  illustra- 
tion— "  Non  aliter  scilicet,  quam  inter  se  conveniimt  canis  signum 
celeste  et  canis  animal  latrans."  *  Such  a  being  it  is  obviously  im- 
possible to  lova  Not  so,  however,  Comte's  **  Etre  Supreme."  The 
love  of  God,  according  to  Comte's  theology,  is  in  fact  one  and  the 
same  thing  as  the  love  of  mankind.  And  to  this  we  are  by  him 
called  with  an  urgency  which  nothing  can  surpass,  if  we  are  to 
have  worship  at  all ;  for  by  his  own  showing  the  very  existence 
of  the  Supreme  Being  himself  depends  on  our  love  to  him. 
**  Car  le  charactire  propre  de  ce  nouveau  Grand-Etre  consistant 
k  Stre  n^ssairement  compost  d'elements  separable,  toute  son 
existence  repose  sur  Tamour  mutuel  qui  lie  toujours  ses  diverses 
parties."f 

The  ''occidental  regenerator"  meets  the  Buddhism  of  the  East 
also  by  providing  an  ample  calendar  of  such  Buddhus  as  actual 
histoiy  can  supply — ^a  motley  assemblage — among  whom,  accord- 
ing to  his  own  showing,  his  own  name  ought  to  stand  most 
conspicuous.  His  egotism,  in  fact,  from  first  to  last,  is  enormous. 
His  discontent  kept  him  always  unhappy ;  and  his  querulousness 
never  missed  an  opportunity  of  expressing  itself.  Would  that, 
for  his  own  happiness,  he  had  taken  a  leaf  out  of  the  book  of  the 
Oriental  Buddhu !  That  sage,  when  he  attained  to  the  perfection 
of  knowledge,  and  had  clear  insight  into  everything  (as  seemed 
to  him),  after  a  fortnight's  delighted  contemplation,  both  of  him- 
self and  of  all  his  surroundings,  seated  at  the  foot  of  a  Much- 

*  EthiodB,  Part  I.  Prop.  xvii.  Schol. 

t  Systdme  de  Politiqae  Positive  ou  Traits  de  Sociologie  Instituant  la  leligioti 
de  rHumanit^,  par  Angoste  Gomie,  Tom.  Premier,  p.  829. 
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alindo  tiee«  thus  expressed  himself : — **  Pleasant  is  retirement  to 
him  who  is  contented,  gratified  with  the  doctrines  he  has  heard, 
gentle  and  kindly  disposed  towards  all  beings,  who  is  free  from 
sensual  ecgoyments,  who  is  beyond  the  influence  of  worldly 
desire ;  and  supremely  happy  is  that  state  in  which  the  pride  of 
the '  I  am '  is  subdued.*"  *  But  this  beautiful  creation  of  the  human 
imagination,  this  perfected  saint,  this  object  of  the  adoration  of 
three  or  four  hundred  millions  of  living  men,  at  last  died,  and 
what  became  of  him,  and  where  is  he  now  ?  To  this  the  proper 
answer  is, ''  He  is  in  Nirwana."  But  where  or  what  is  Nirwana  ? 
To  this  the  only  discoverable  equivalent  in  occidental  thought  is, 
that  he  has  altogether  ceased  to  exist  as  an  individualised  being. 
He  lives  only  in  the  memory  of  his  worshippers,  and  if  it  be  not 
his  images  in  their  temples,  it  is  his  memory  only  that  they 
adore! 

Had  Spinoza,  when  he  conceived  the  composition  of  ''The 
Ethics,'*  been  previously  acquainted  with  the  Buddhism  of  the  East, 
he  would  have  seen  that  the  problem  of  which  he  contemplated 
the  solution  had  been  already  solved.  According  to  Spinoza, 
virtue  does  not  consist  in  the  culture  and  development  of  the 
good  affections,  together  with  the  suppression  and  extermination 
of  the  bad,  and  in  bringing  into  play  the  former  only.  According 
to  him,  a  liability  to  affections  of  any  kind  is  an  impotency,  and  all 
virtue  consists  in  living  in  the  light  of  reason.  In  Spinozism,  just 
as  in  Buddhism,  knowledge  is  everything;  and  every  affection 
not  yet  cured  by  knowledge,  or  transformed  or  developed  into 
knowledge,  is  a  weakness,  and  the  evidence  of  a  nature  not  yet 
perfected.  Now,  Spinoza  places  consciousness  among  the  affec- 
tions. Hence,  for  man,  when  perfected  according  to  Spinozism 
also,  there  remains  nothing  but  Nirwana,  "  in  which,"  to  use  the 
Oriental  illustration, "  the  previously  thinking  and  feeling  being  is 
where  the  flame  of  the  lamp  is,  when  all  the  oil  has  been  burnt 
up."  Spinoza  does  indeed  attempt  to  make  out  that  there  is 
inmiortality  for  the  good  man.  But  his  system  does  not  admit  of 
such  a  thing.  According  to  Spinozism,  humanity  is  a  failure,  an 
abortion,  or,  at  any  rate,  in  all  the  higher  attributes  of  his  being, 
man  never  gets  beyond  the  embryo  state.  He  lives  and  dies  the 
subject  of  many  impotencies  which  he  finds  himself  called  upon 
to  straggle  against,  and  to  cure  or  eliminate  from  his  being ;  but 

•  From  the  Maha  Waggo,  translated  by  the  Rev.  D.  J.  Gogerly. 
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while  doing  his  best,  he  vanishes,  according  to  this  philosophy, 
from  existence  for  ever. 

But  enough  of  these  melancholy,  heart-desolating,  life-destroy- 
ing speculations.    In  our  country  at  the  present  time,  as  has 
been  already   stated,  the  popular  scientific  rule  is  to  make 
no  religious  references  whatever.     We  are  told  to  rest  in  the 
physical  forces  as  the  last  word,  and  the  only  safe  haven  of 
thought   But  why  this  should  be  insisted  upon,  or  even  admitted 
for  a  moment,  Beason  finds  it  difficult  to  understand.    Granting 
to  the  physical  forces,  both  when  incident  from  without  and  when 
acting  from  within,  all  the  architectonic  power  which  is  ascribed 
to  them,  whether  with  regard  to  stellar  or  solar  systems,  worlds, 
crystals,  plants,  or  animcds,  why  should  not  these  forces  themselves 
be  investigated  with  a  view  to  discover,  if  possible,  a  theory  of 
them  also  ?    Beason,  on  comparing  their  absolutely  blind  and 
merely  dynamical  character  with  the  exqidsitely-reasoned  objects 
to  which  they  give  rise,  immediately  conceives  that  surely  these 
mechanically-acting  forces  are  the  products  or  the  manifestations 
of  a  higher  force — a  force  which  is  not  blind  and  merely  dynamical 
in  its  nature,  as  they  themselves  obviously  are — a  force  which  can 
compass  not  merely  concurrent  and  antagonistic  motions  in  space, 
but  which  has  been  able  so  to  adjust  these  concurrences  and  anta- 
gonisms as  to  construct  agencies  which  shall  realise  designs — a 
force,  therefore,  which  is  thoughtful  and  percipient ;  in  one  word, 
intelligent ; — a  force,  in  fine,  which  is  not  a  mere  mathematical 
dynamism  in  space  and  time,  but  a  true  Power  existing  in  ite 
type  and  fulness,  in  one  word — God.    Earnest  minds  in  all  ages 
and  countries,  in  contemplating  surrounding  nature,  have  arrived 
at  this  inference.     If  there  be  anything  that  is  legitimate  for 
reason,  it  is  to  make  such  an  inference ;  for,  while  reason  is  led  to 
this  inference  from  without  by  the  voice  of  nature,  this  inference 
is  at  the  same  time  but  the  articulate  expression  of  a  constitu- 
tional intuition  which  in  all  men  worships  the  Unseen,  and  aspires 
to  God. 

But,  in  contradiction  of  this,  it  is  usual  to  say  in  the  present 
day,  that  such  an  inference  belongs  to  religion,  and  that,  therefore, 
science  has  nothing  to  do  with  it.  Now,  surely  such  a  dictum  is 
arbitrary  in  the  highest  degrea  The  logical  continuity  of  thought, 
science  at  its  very  fountain-head  claims  the  possibility  of  an 
inference  of  design  in  nature  as  rightfully  belonging  to  one  and 
the  same  train  of  thought  as  that  which  gives  the  phenomena 
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of  nature  themselves.  Such  an  inference  (if  thei'e  is  ground  for  it) 
is  an  integrant  element  in  the  interpretation  of  phenomena.  It 
is,  in  fact,  that  towards  which  every  interpretation  which  aims  at 
completeness  spontaneously  tends,  and  in  which  all  interpretations 
which  are  adequate  culminate.  And  in  works  which  treat  of  the 
phenomena  of  nature,  to  forbid  or  to  set  aside  such  an  inference, 
or  to  put  it  down  under  the  ban  of  the  term  "  religion  " — a  term 
which  happens  at  the  present  moment  to  be  out  of  favour  with 
many — is  neither  logical  nor  fair.  A  systematic  distinction 
between  religious,  and  philosophical,  and  scientific  ideas  cannot 
be  maintained.  All  the  three  run  into  each  other  with  the  most 
perfect  Intimacy.  Their  dissociation  can  be  effected  only  by  art, 
their  divorce  only  by  violence.  The  "  Gloria  Deo  "  with  which 
the  elder  physicists  closed  their  works  is  more  logical  and  more 
phflosophical  by  far  than  the  "  Finis  "  of  the  modems ;  for  adora- 
tion in  tiie  contemplation  of  the  universe  is  always  meet,  while 
finality  is  never  attainable. 

It  may  be  here  mentioned,  however,  that  a  reconciliation  be- 
tween religion  and  science  has  lately  been  proposed  by  an  author 
who  is  both  extensively  and  profoundly  versed  in  science,  and 
who  writes  on  all  the  subjects  which  he  handles  with  great  power 
equaUy  of  observation,  abstraction,  and  generaUsation ;  for  such  is 
Mr  Herbert  Spencer,  author  of  a  "  System  of  Philosophy,"  now 
in  the  course  of  publication.  But  the  terms  of  reconciliation 
which  he  proposes  cannot  be  accepted.  According  to  him,  the 
states  of  mind  to  which  science  and  religion  respectively  belong 
are  antithetic,  and  so  also  is  the  subject-matter  of  both.  Science, 
according  to  Spencer,  rightfully  claims  as  its  own  all  orderly 
knowledge ;  while  religion,  according  to  the  same  authority,  is 
and  ought  to  rest  in  a  dogmatic  nescience— merely  in  the  affirma- 
tion of  a  power  in  the  universe,  underlying  phenomena  and 
evolving  them  indeed,  but  respecting  which  we  ought  neither  to 
afSrm  nor  to  deny  personality,  and  to  which  we  ought  to  refrain 
ftom  ascribing  any  attributes  whatever— a  power,  in  a  word, 
which  is  utterly  "  unknowable." 

Snch  is  Mr  Spencer's  philosophy.  He  says,  that  ''it  gives  the 
religious  sentiment  the  widest  possible  sphere  of  action."  In  his 
own  mind,  therefore,  it  has  the  same  claims  as  the  system  of 
Spinoza  had  in  his  mind ;  while  yet,  in  so  far  as  the  use  of  the 
term  God  is  concerned,  it  may  be  regarded  as  the  counterpart  of 
Spinozism.     It  is  therefore  to  this  extent  a  great  improvement. 
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Mr  Spencer^s  language  is  never  beguiling,  as  Spinoza's  often  is. 
But  except  in  the  oimssion  of  sacred  names,  and  the  method  of 
reading  all  things  backwards,  that  is,  &om  the  senses  to  reason, 
Mr  Spencer's  philosophy,  though  of  course  more  precisCi  is  one 
and  the  same  with  that  of  Spinoza.  It  may  be  said  to  be  Spinozism 
constructed  according  to  the  sensational  method,  and  co-ordinated 
with  a  more  advanced  state  of  physics. 

True  liberty,  the  love  of  God,  immortality,  all  the  most  ani- 
mating beliefs  and  ennobling  aspirations  of  humanity,  are  excluded 
from  Spencer's  view  of  things  no  less  than  &om  that  of  Spinoza. 
And  this  is  the  more  remarkable,  because  he  even  opens  his 
work — ^and  it  is  a  great  work — ^in  language  such  that  in  reading  it, 
one  seems  to  be  listening  to  Cousin.  The  first  sentence  stands  in 
these  words,  "  We  too  often  forget  that  not  only  is  there  '  a  soul 
of  goodness  in  things  evil,'  but  veiy  generally  also  a  soul  of  truth 
in  things  erroneous."  And  in  the  first  paragraph  he  says,  "  We 
must  admit  that  the  convictions  entertained  by  many  minds  in 
common  are  most  likely  to  have  some  foundation."  Then,  after 
having  shown  in  an  elaborate  manner  that  the  explanation  of  the 
phenomena  of  nature  by  all  mankind  consists  at  first  in  affirming 
as  their  cause  the  existence  of  a  Principle  of  volition  some- 
where, he  proceeds  to  affirm  that  the  progress  of  light  and  civili- 
sation, of  science  and  religion,  consists  in  ridding  belief  of  such  a 
Principle  altogether.  After  admitting  that  ''the  presumption 
that  any  current  opinion  is  not  wholly  false  gains  in  strength 
according  to  the  number  of  its  adherents,"  and  "  that  life  ia  im- 
possible unless  through  a  certain  agreement  between  internal 
convictions  and  external  circumstances,"  he  proceeds  to  set  aside 
the  testimony  of  entire  humanity  as  to  a  certain  agreement 
of  that  kind.  He  sets  down  the  world-wide  doctrine  of  a  Will, 
which,  when  not  prompted  from  without,  is  free,  whether  in  the 
individual  breast  or  in  the  Power  which  is  manifested  in  the 
universe,  as  a  mistake  which,  though  secularly  committed,  is  yet 
antithetic  to  all  science.  He  considers  such  a  Ftinciple  as  excluded 
by  the  growing  certainty  of  an  absolute  uniformity  of  all  pheno- 
mena, physical,  intellectual  and  moral,  when  the  conditions  of 
existence  are  the  same.  Now,  granting  all  that  the  author 
affirms  as  to  uniformity,  is  such  a  conclusion  as  this  necessary 
or  even  legitimate  ?  There  might  obviously  have  been  another 
solution  of  the  fact,  if  the  author  had  had  a  mind  to  look  in  another 
direction.    For,  not  less  than  a  mere  mechanical  dynamism,  a  Will 
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that  is  almighty  and  perfectly  free  if  co-ordinated  with  an  intelli- 
gence that  is  omniscient,  must  provide  to  every  extent  for  nni- 
foimities  among  phenomena  when  the  conditions  of  existence  are 
the  same.  A  considerate  Theism,  instead  of  being  in  any  degree 
incompatible  with  sncb  uniformities  or  laws  of  phenomena  as 
observation  may  give,  whatever  their  extent,  instead  of  leaving 
them  merely  as  the  unintelligible  outcome  of  ''  the  unknowable," 
which  is  Mr  Spencer's  position,  provides  for  them,  and  explains 
them,  and  that  not  by  any  singular  and  soul-mutilating  hypothesis 
like  hisy  but  in  harmony  with  the  catholic  conviction,  and  the 
reason  of  mankind. 

Into  this  position  in  which  he  presents  himself  to  his  readers 
this  author  is  driven  by  that  which  is  practically  and  habitually 
at  least,  if  not  also  formally,  his  method,  namely,  a  pure  Sensa- 
tionalisuL  Conceptions  in  his  regard  are  true  only  in  so  far  as 
they  are  mental  imagery  of  individual  objects  given  by  the 
senses.  And  all  that  we  can  do  with  them  is  to  abstract  and 
generalise  them.  Hence  all  scientific  thinking  is  vidifaction ;  and 
if  the  highest  generalisations  do  not  give  "\ox  et  prsBterea  nihil," 
it  is  merely  because  the  author  here  goes  a  step  beyond  the  method 
which  he  usually  follows,  and  along  with  phenomena  admits  the 
existence  of  a  substratum — ^his  "  unknowable,"  namely.  He  con- 
siders himself  safe  in  admitting  this  much  of  the  philosophy  of 
common  sense,  though  this  only.  But  Gomte  is  more  true  to  the 
sensational  method  when  he  admits  only  phenomena  and  their 
laws;  and  Pyrrho  is  more  consistent  than  either  when  he  admits 
phenomena  only,  and  with  regard  to  aU  other  things  suspends  lus 
judgment ;  for  who  that  goes  so  far  as  to  make  a  question  of  all, 
or  flJmost  all,  the  data  of  common  sense,  can  Intimately  re&ain 
finom  making  it  a  question,  whether  the  laws  of  phenomena  which 
men  of  science  discover  may  not  be  laws  of  thinking  merely 
imposed  upon  nature  as  her  laws  ?  Nay,  who  can  re&ain  from 
admitting  with  Kant  that  they  can  be  nothing  more  ? 

If  we  look  to  the  external  senses  alone  as  the  only  informers  of 
tiie  mind  as  to  the  extent  and  order  of  the  universe,  we  unavoid- 
ably exclude  ourselves  from  all  that  is  best  entitled  to  the  name 
of  philosophy.  We  possess  these  senses  in  common  with  the 
lower  animals.  Their  functions  in  us  are  the  same  as  they  are 
in  them.  And  if  we  look  to  these  senses  alone  for  scientific 
knowledge^  it  is  not  to  be  expected  that  we  shall  rise  above  a 
knowledge  of  our  material  surroundings.     The  true  fimction 
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of  the  external  senses  is  manifestly  something  veiy  different  from 
that  of  "  carrying  the  torch  of  discovery  around  the  imiverse." 
The  focal  distance  of  the  eye  is  co-ordinate  with  the  range  of  our 
prehensile  organs,  and  the  structure  of  the  ear  is  suited  to  report 
the  existence  in  our  neighbourhood  of  a  centre  of  disturbance 
during  darkness  when  the  eye  cannot  act  And  still  more  the 
senses  of  taste,  and  smell,  and  touch,  and  the  muscular  sense 
which  imparts  fitness  equally  for  fighting  or  for  fljdng,  in  a  word, 
the  whole  system  of  the  senses,  indicates  clearly  that  their  normal 
function  is  to  direct  and  assist  in  providing  food  for  the  body  and 
in  giving  warnings  of  bodily  danger.  For  the  senses  to  determine 
the  nature  of  Being,  and  the  extent  of  the  universe  of  Being,  is 
quite  out  of  their  way.  And  as  to  philosophies  which  look  to 
the  external  senses  for  the  whole  of  their  contents,  it  is  only  to  be 
expected  that  they  shall  be  no  philosophies  at  all,  and,  in  a  word, 
that  they  shall  always  fail  to  reach,  as  they  have  ever  been  found 
to  do,  the  knowledge  of  God,  the  soul,  liberty,  morality,  immor- 
tality, those  very  facts  and  principles  which  in  all  ages  have  been 
held  to  be  the  proper  themes  of  philosophy. 

It  is  not,  however,  from  much  that  the  senses  have  to  show, 
either  for  or  against  the  Power  that  underlies  all  phenomena,  that 
Mr  Spencer  holds  that  power  to  be  utterly  unknowable.  It  is 
rather  from  the  antilogies  or  contradictions  in  which  thought  is 
inevitably  involved  when  we  attempt  to  inform  ourselves  about 
that  Power ;  and  probably,  also  from  the  consideration  of  certain 
features  in  nature,  especially  in  the  animal  kingdom,  which 
appear  to  him  to  be  irreconcilable  with  a  Theodicy.  Now,  this 
latter  difficulty  on  his  part,  and  on  the  part  of  many  naturalists, 
calls  for  a  sympathy  and  consideration  which  it  has  not  yet 
received  from  the  scientific  theologian ;  and  as  to  those  antilogies 
in  which  thought  is  ever  apt  to  involve  itself  on  every  trans- 
cendent theme,  they  are  indeed  intellectual  phenomena  of  the 
greatest  scientific  interest  But  they  do  not  warrant  the  dis- 
tructive  criticism  to  which  Mr  Spencer  applies  them.  No ;  un- 
doubtedly, in  the  meantime,  and  until  the  phenomenon  be  under- 
stood, those  are  in  the  right  (Kant,  Hamilton,  Mansel)  who,  in 
reference  to  such  all-important  matters  of  belief,  take  refuge  from 
these  apparent  contradictions  of  thought  in  the  stronghold  of  our 
moral  nature.  Already,  it  may  be  discovered  that  such  antilogies 
are  not  co-ordinate  demonstrations  of  equal  value  and  authority, 
the  one  affirmative  and  the  other  negative  of  the  same  proposition. 


AND  PHILOSOPHY  PROPERLY  SO  CALLED.  13 

They  are  not  simultaneous  but  alternate,  and  they  are  not  accom- 
plished by  one  and  the  same  intellectual  power,  but  one  by  the 
mind  when  acting  in  its  synthetic,  and  the  other  by  it  when  acting 
in  its  analytic  phase.  They  are,  in  fact,  the  expression  and  the 
products  of  a  rhythm,  which  consists  in  alternate  phases,  the  one 
spontaneous  and  intuitional,  the  other  selective  and  intentional — 
the  one  purely  cosmical  and  necessary,  the  other  personal  and 
optional  Now,  it  is  when  under  the  dominion  of  this  rhythm 
we  equate  our  merely  logical  powers  with  the  discovery  of  the 
universe  in  all  its  heights  and  depths,  that  we  are  apt  to  make  such 
sad  havoc  of  reality,  and  to  leave  ourselves  but  little  to  believe  in, 
which  is  much  worth  caring  for. 

What  is  wanted  in  order  to  the  discovery  of  the  truth  as  it 
represents  reality  in  the  harmonious  relation  of  all  its  sides,  is 
emancipation  from  this  desultory  way  of  viewing  things,  a  state 
of  intellectual  vision  in  the  repose  of  the  personal  activity, 
wherein  the  mind  mirrors  on  its  own  bosom  both  its  own  more 
immediate  surroundings  and  aU  that  is  beyond,  both  the  finite  and 
the  infinite,  no  longer  in  alternate  conflicting  flashes  merely,  but 
harmoniously,  simultaneously,  steadily,  clearly,  and  distinctly. 
That  such  a  state  of  intellectual  vision  is  possible  even  in  this 
life,  many  have  maintained;  and  that  it  is  in  reserve  for  the 
human  mind  hereafter,  there  are  mental  phenomena  occasionally 
occurring  in  the  present  state  of  our  being  which  go  far  to 
prove. 

Is  it  said,  that  in  consequence  of  the  antinomies  which  exist 
meantime,  one  does  not  know  what  to  believe ;  and  that  as  each 
contradicts  the  other  with  seemingly  equal  authority  and  light, 
the  only  Intimate  conclusion  is  to  discard  both,  and  wholly  to 
suspend  our  judgment  ?  The  answer  is,  that  if  one  of  the  sides 
of  the  antinomy  affirm  and  the  other  deny  the  same  proposi- 
tion, then  one  or  other  of  them  must  be  in  the  right ;  for  every- 
thing must  either  be  or  not  be,  and  it  is  open  to  inquire,  on 
some  other  ground,  which  of  the  two  is  that  which  is  belief- 
worthy.  Now,  this  point  may  be  often  settled  by  the  scientific 
development  of  the  propositions  in  suspense,  that  is,  by  placing 
them  in  all  their  ascertainable  relations,  and  observing  which 
of  the  two  dovetails  into  these  relations  as  part  of  that  unity, 
which  all  things  doubtless  are  in  their  ground,  and  which  of 
the  two  contradicts  these  relations. 

But  this  is  to  view  an  affirmation  in  all  its  consequences.     And 
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this  in  OUT  day  is  yeiy  generally  denounced.  We  are  told  that 
Troth  mnst  be  songht  and  asserted  without  regard  to  consequences; 
that  in  Troth  there  never  can  be  any  danger ;  and  so  on.  And 
all  this  wonld  be  very  sound  if  the  troth  in  question  were  no 
longer  in  question,  but  folly  ascertained  fact — ^if,  in  short,  the 
inquiry  were  satisfieu^rily  completed,  and  the  a£Brmation  reached 
were  the  last  word  of  an  irreproachable  demonstration  directly 
effected.  But  this  is  not  always  possible  even  in  mathematics. 
Even  in  that  typically  demonstrative  science  the  reductio  ad 
ab8urdttm  is  often  unavoidable  And  if,  in  reference  to  the  com- 
paratively simple  relations  of  space,  such  a  method  of  proof  be 
necessary,  how  much  more  may  we  not  expect  it  to  be  necessary 
in  reference  to  such  complicated  relations  as  are  implied  in  the 
idea  of  humanity,  its  mission,  its  well-being,  and  its  destinies  ?  In 
this  walk  almost  nothing  can  be  demonstrated  but  by  cumulative 
evidence — evidence  surrounding  the  proposition  in  hand  in  every 
direction.  And  if  in  connection  with  that  proposition  conse- 
quences present  themselves,  which  at  once  manifestly  flow  from 
it,  and  which  are  at  the  same  time  contrary  to  what  is  known  to 
be  troe,  or  which  are  destructive  of  what  is  known  to  be  right, 
then  there  is  adequate  evidence  that  what  we  have  been  supposing 
to  be  troe  is  not  true  in  reality;  for  nothing  is  more  certain,  and  it 
is  universally  admitted,  that  troth,  when  justly  entitled  to  the 
name  of  scientific,  is  harmonious,  not  merely  with  existence,  but 
with  the  well-being  of  existence — that  is,  not  merely  with  reality, 
but  with  moral  order — ^not  merely  with  that  which  is,  but  also 
with  that  which  ought  to  ba 

It  may  perhaps  be  said  that  the  system  of  thought  which  is 
opposed  in  these  pages,  inasmuch  as  it  denies  all  troe  liberty,  aU 
free  choice  to  man,  leaves  no  room  for  this  distinction,  no  legiti- 
mate place  for  the  term  ''ought"  Nevertheless,  under  that  system 
this  distinction  remains.  In  the  merely  mechanical  sphere,  mon- 
strosities and  abortions  and  wrong  places  are  possible,  as  well  as 
typical  forms  and  normal  developments  and  relations.  And  it 
will  not  be  denied  that  Troth,  though  it  may  be  descriptive  of  the 
monstrous  or  disorderly  in  the  instance  in  hand,  yet  in  the  very 
degree  that  it  becomes  entitled  to  the  name  of  Scientific,  becomes 
harmonious  with  the  typical  and  the  norma!,  and,  in  a  word,  de- 
scriptive of  that  which  ought  to  be. 


CHAPTER  11. 

THE  SO-CALLED  SCIENTinC  METHOD,  OR  METHOD  OF  MERELY  OUTSIDE 
OBSERVATION,  THOUGH  VERY  CONVENIENT  AND  FLATTERING  TO 
SENSE,  IS  WHOLLY  INADEQUATE  FOR  THE  DISCOVERY  OF  THE  MOST 
mPORTAKT  REALITIES. 

We  are  all  bom  and  exist  for  some  time  in  a  state  of  piofound 
ignorance  as  to  eveiything.  But  a  certain  mental  capacity  soon 
b^ins  to  manifest  itself  in  each  of  us.  In  some  point  or  other 
we  all  proceed  to  chip  the  shell  of  ignorance — ^we  all  try,  more  or 
less,  to  acquire  knowledge,  that  is,  to  give  contents  to  our  curiosity 
which  shall  present  to  our  own  satisfaction  the  realities  which 
we  ourselves  are,  as  also  those  by  which  we  are  surrounded. 

Mental  representations  of  these  realities,  provided  they  be  soul- 
satisfying,  we  name  truth ;  and  it  is  admitted  that  there  is  no  pur- 
suit which  is  more  worthy  than  that  of  truth,  and  nothing  that  is 
more  important  than  a  right  method  of  pursuing  it. 

And  what,  let  us  ask,  is  that  right  method?  At  first  sight 
this  question  seems  easily  answered.  There  seems  to  be  no  diffi- 
culty about  the  matter.  It  naturally  occurs  to  every  one  that  we 
ought  to  hegin  with  that  which  is  at  once  most  palpable  and  most 
certain,  and  to  build  upon  that. 

But  no  one  can  pursue  this  method  long,  before  he  is  met  by  a 
difficulty  which  threatens  to  throw  it  out  of  gear,  and  which  ulti- 
mately does  so  completely.  In  a  word,  the  palpable  and  the  cer- 
tain cannot  be  found  meeting  in  any  one  and  the  same  object !  That 
which  is  most  palpable  is  by  no  means  thatwhich  is  most  certain; 
and  that  which  is  most  certain  is,  of  all  things,  the  most  impal- 
pable. Matter  alone  is  palpable ;  but  a  little  reflection  soon  com- 
pels the  admission  that  matter  is  not  so  certain  as  at  first  sight  it 
seemed  to  be — not  so  certain,  in  fact,  as  mind.  Thus  matter,  in  so 
far  at  least  as  philosophy  has  to  do  with  it,  can  only  be  thought. 
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SensatioD,  in  which  it  is  maintained  that  all  thought  b^ins, 
whether  of  sight  or  soond  or  any  other  kind,  is  only  a  fonn  of 
thought;  and  thought  is  a  function  of  mind.  It  is  mind,  therefore, 
not  matter,  which  possesses  the  highest  certainty:  and  it  thus 
becomes  a  question  whether  that  outward  thing  which  at  first 
captivates  our  senses,  which  we  call  matter,  and  which  we  affirm 
as  something  quite  different  from  mind,  may  not  be  some  statical 
and  opaque  condition  standing  opposite  to  us  of  that  same  thing, 
which,  when  referred  to  Self  and  in  possession  of  all  its  possible 
limpidity  and  quickness,  is  mind. 

But  of  the  two,  matter  alone,  as  has  been  said,  possesses  the 
charm  of  palpability,  that  is,  the  power  of  presenting  itself  to  us 
without  disagreeably  interfering  with  us;  and  this  is,  of  all  kinds 
of  evidence,  the  most  pleasing,  being  at  once  respectful  and  per- 
suasiva  And  hence  it  has  come  to  pass  that,  though  it  is  only 
as  an  object  of  mind  that  matter  can  be  an  object  to  us  at  all,  still 
matter  holds  its  place  in  the  popular  regard  as  the  great  thing ; 
and,  under  influences  which  can  be  fully  explained,  there  are 
many  who  hold  that  matter  is  eveiything.  TIus  our  own  day  is 
remarkable  for  the  number  of  those  who  hold  this  view,  who  look 
upon  matter  as  the  Alpha  and  the  Om^a  of  existenoe.  But  there 
are  others  who  advocate  with  no  less  zeal  the  claims  of  mind 
And  thus  that  method  for  the  pursuit  of  knowledge  which  seemed 
at  first  to  be  altogether  free  from  objection,  namely,  to  b^in 
with  that  which  is  at  once  most  palpable  and  most  certain,  com- 
pletely breaks  down,  and  issues  in  a  distraction  and  a  controversy 
as  to  the  respective  claims  of  matter  and  mind 

How  then  shall  we  adjust  the  difference?  Shall  we  attempt  a 
compromise  by  accepting  both  mind  and  matter  as  co-ordinate  and 
aboriginal?  This  is  what  many  have  done,  especially  in  ancient 
times.  But  such  is  the  constitution  of  intelligence  that  it  cannot 
but  r^iard  as  imsatisfiBU^tory  a  duality  at  the  fountain-head  of 
Being.  The  condition  of  intellectual  satisfaction  and  repose  is  the 
discovery  and  the  holding  of  an  unity  there.  And  hence  the  his- 
tory of  philosophy  has  presented  hitherto  little  else  but  a  series 
of  phases  of  alternate  partisanship  as  to  the  first  of  things — ^now 
for  the  palpable,  now  for  the  certain,  now  for  matter,  now  for 
mind  The  former  gives  to  philosophy,  as  the  system  of  the  uni- 
verse, Materialism,  in  which  mind  is  r^arded  as  merely  a  function 
or  mode  of  action  of  matter  when  possessing  a  special  organisation, 
or  at  any  rate  it  gives,  as  the  only  content  of  the  universe,  call  it 
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matter  or  not,  Bomething  which  is  the  subject  of  mechanicallj-act- 
ing  force  merely,  and  to  which  liberty  or  a  true  choice,  as  also  a 
possible  existence  apart  from  the  special  oiganisation  which  mani- 
fests the  mental  phenomena,  are  denied.  The  latter  gives  to 
philosophy  some  system  of  Idealism,  in  which  either  matter  is 
never  reached  in  its  palpable  characteristics  at  all,  or  else  imder 
the  goise  of  an  ideal  world  a  system  of  things  is  conceived  which 
is  as  fatalistic  as  Materialism.  So  far  as  I  am  aware,  no  philoso- 
phical system  exists  which,  on  an  unity  as  its  basis,  provides  at  once 
for  the  free  and  the  forced,  at  once  for  mind  and  matter — ^placing 
both  in  a  popular,  and  at  the  same  time,  ascientific  relationship  to 
one  another.  The  systems  of  Spinoza  and  of  Hegel,  grounded,  the 
one  on  an  universal  substance,  and  the  other  on  an  uniform  pro- 
cess, are  certainly  great  iutellectual  achievements,  and  both  are 
highly  scientific  in  their  development;  but,  although  both  re- 
pudiate the  charge,  yet  both  have  the  defects  referred  to :  both 
aie  equally  irresponsive  as  to  what  is  implied  in  personality 
as  commonly  understood,  whether  in  Ood  or  man.  Neither  of 
ihem  is  suited  popularly  to  explain  humanity  or  to  supply  its 
wants. 

Now,  all  this  is  very  unsatisfactoiy ;  and  hence  in  all  ages, 
more  or  less,  and  most  especially  in  our  own,  an  abandonment, 
nay,  a  denimciation  of  the  method  of  the  pursuit  of  truth  which 
has  been  indicated.  Hence  a  disregard,  in  the  first  instance, 
equally  of  the  most  palpable  objects  and  the  most  certain  as  they 
present  themselves  to  us.  Hence,  instead  of  an  outwardly-directed 
appeal  to  Nature,  a  giving  to  Self  the  choice  of  what  to  begin 
with !  And  what  has  this  choice  been  ?  Naturally  it  has  been  to 
the  effect  that  we  ought  to  begin  with  that  which,  however  de- 
fective its  claims  in  other  respects,  shall  have  at  least  this  personal 
recommendation,  that  it  promise  to  be  most  easily  understood ! 
Now,  this  implies  that  that  to  which  we  direct  our  study  in  the  first 
instance  shall  possess  the  smallest  number  of  properties;  that  it 
shall  exist  and  act  with  the  least  variety,  and  be  placed  in  the  fewest 
relations.  But  this  leads  us  to  fix  upon  mere  vacuity  and  mere 
duration  as  the  first  objects  of  our  regard.  It  therefore  gives  as 
the  first  mental  occupation,  the  play  of  our  intelligence,  now  in  a 
synthetic,  now  in  an  analytic  phase,  upon  space  and  time  as  the 
ground, — ^that  is,  it  gives  arithmetic,  geometiy,  and  cinematics 
After  these  comes  that,  which,  being  viewed  as  finite,  may  be  ela- 
borated by  thought  as  existing  in  definite  quantitive  relation  with 
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space  and  time,  viz.,  matter  in  general  Then  among  material  ob- 
jects come  those  which  seem  to  be  the  most  simple,  as,  for  instance, 
the  heavenly  bodies  on  the  one  hand,  which  are  so  far  away  as  to 
be  barely  visible,  and  the  molecules  of  bodies  on  the  other  hand, 
which  are  so  near  as  not  to  be  visible  at  alL  Then  after  these 
come  objects  which  fall  within  the  cognizance  of  other-  senses 
as  well  as  the  sense  of  sight, — minerals,  plants,  and  animals, 
including  man  and  his  ways,  who  comes  last  of  all.  Such  is  the 
so-called  "  positive  method "  which  has  been  so  boldly  and  con- 
sistently developed  by  A.  Gomte,  and  has  been  maintained  by  him 
as  giving  '*  the  hierarchy  of  the  sciences." 

But  this  method  had  come  into  favour  before  Comte's  day,  and 
it  is  very  generally  followed  now  by  those  who  care  little  for  his 
views.  Thus,  modem  systems  of  chemistry  generally  begin  with 
those  elements  of  bodies  which  they  deem  to  be  most  simple ; 
systems  of  crystallography  with  those  forms  which  are  most  re- 
gular; systems  of  botany  and  zoology  with  those  plants  and 
animals  which  have  or  seem  to  have  fewest  oigans  and  endow- 
ments ;  and  these  systems  come  to  a  close  with  the  discussion  of 
those  objects  which  are  the  most  highly  organised  and  perfect  in 
the  kingdom  they  belong  to.  It  may  be  said  that  this  method  has 
prevailed  during  almost  the  whole  of  this  century.  And  at  the 
present  day  it  is  never  doubted  but  that  it  is  most  philosophical. 
And  to  this  method  the  great  progress  and  the  highly  advanced 
state  of  science — of  which  one  hears  so  much — are  said  to  be  in 
a  great  measure  owing. 

Now,  however  the  fact  may  be  as  to  the  advanced  state  of 
science  in  our  day,  whether  this  be  a  reality,  or  only  the  expression 
of  that  popular  egotism  in  which  no  age  is  defective,  it  is  surely 
desirable  that  we  should  keep  in  mind  what  the  circumstances  are 
which  led  to  the  adoption  of  this  method,  what  the  groimd  on 
which  it  stands,  and  what  its  sanction.  For,  as  to  its  ground 
(however  we  may  boast),  it  manifestly  stands  on  no  basis  more 
respectable  than  our  intellectual  impotence;  and,  as  to  sanction,  it 
has  none  higher  than  necessity.  Instead  of  a  sound  method 
which  shall  be  natural  and  objective,  and  which  shall  lay  hold  of 
Nature  as  she  presents  herself,  and  which  may  haply  join  her  in 
her  dance,  it  is  the  substitution  of  a  method  which  is  wholly  sub- 
jective and  a  thing  of  human  convenience  merely.  It  is  an 
attempt  to  acquire  a  knowledge  of  Nature,  by  laying  hold  of  her 
train  merely,  with  chalk  in  hand,  to  scribble  our  own  notions  on 
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her  skirts,  while  we,  on  our  part,  are  creeping  up  as  high  as  we  may 
before  she  shake  us  off.  On  the  ground  of  comparative  facility, 
this  method  may  have  much  to  commend  it.  It  may  be  maintained, 
perhaps,  that  considering  our  intellectual  means,  or  rather  our  want 
of  them,  it  is  a  necessity,  at  least  for  the  general  run  of  inquirers. 
But,  at  any  rate,  it  ought  to  be  remembered  respecting  it,  that  it 
is  not  at  all  the  reflection  of  Nature,  rather  that  it  is  a  creation  of 
despair,  the  despair  of  man,  who,  before  he  will  believe,  protests  that 
he  must  see  with  his  own  eyes,  and  who,  before  he  will  admit  that 
his  position  is  high,  must  show  that  he  has  climbed  up  to  where  he 
is.  Hence  in  this  short  life  of  ours,  in  those  who  adopt  this  method, 
there  is  a  sufficient  reason  why  they  do  not  and  cannot  reach  the 
highest  truths.  In  beginning  their  studies  on  the  level  of  their 
own  impotency,  they  place  these  truths  in  such  remoteness  from 
where  they  begin,  that  life  is  over  before  they  reach  them. 

This  method,  however  popular,  is  the  very  reverse  of  that 
which  ought  to  be,  and  which  alone  would  be,  if  our  intellectual 
power  were  equal  to  what  we  undertake.  If  the  mind  of  man  in 
its  present  embodied  state  possessed  a  cosniical  intuition,  or  even 
such  an  intuition  of  our  more  immediate  surroundings  as  some  of 
the  inferior  animals  appear  to  possess— if  our  own  organisation, 
for  instance,  were  visible  to  us  when  viewed  from  within,  and 
we  could  see  its  whole  structure  and  functions  as  clearly  and 
distinctly  as  we  can  see,  or  suppose  that  we  see,  the  structure  and 
functions  of  an  amoeba  or  a  polype,  would  any  one  in  that  case 
propose  to  head  the  zoological  system  with  such  creatures  as  I  have 
just  named  ?  No ;  in  that  case  reason  could  not  be  kept  &om  insist- 
ing upon  knowing  and  imderstanding  at  once  the  typical  animal, 
that  species  in  which  organisation  and  function  attain  the  highest 
perfection.  And,  doubtless,  all  the  other  members  of  the  zoologi- 
cal field  would  be  distributed  in  relation  to  the  typical  species,  and 
he  viewed  as  so  many  aimings  at  or  falling  away  from  the  type. 

It  may,  perhaps,  be  thought  that,  provided  we  complete  the 
course  of  study  which  we  have  begun,  and  reach  man,  though  it 
be  at  last,  it  matters  little  which  end  we  begin  at,  whether  with^ 
the  Hiymo  sapiens  of  the  *'  Systems  Nature ''  of  linn^  and  the  old 
school,  or  with  the  Animavx  apathigues  of  Lamarck,  or  the 
Protozoa  of  the  more  modem  school  But  this  were  to  mistake. 
This  were  to  suppose  that  we  are  creatures  of  entirely  free  and 
pure  inteUigencCi  whereas,  on  the  contrary,  we  are  in  the  main 
creatures  of  memory  and  habit,  building  up  every  successive 
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acquisition  of  knowledge  on  what  we  possessed  before  as  its 
foundation.  This  were  to  ignore  the  law  of  redintegration,  in 
virtue  of  which  every  new  step  in  knowledge  tends  to  suggest 
and  to  reproduce  our  knowledge  already  acquired,  and  to  lead  us 
to  rest  in  the  objects  first  studied. 

Nor  is  it  in  natural  histoiy,  as  commonly  understood  merely, 
that  reason  would  lead  us  to  adopt  a  method  directly  the  reverse 
of  that  which  is  popular,  if  we  possessed  the  intellectual  means. 
If  we  possessed  as  clear  and  distinct  a  perception  of  mind,  its 
powers  and  laws,  as  we  possess,  or  think  we  possess,  of  matter 
and  its  laws,  we  should  certainly  b^;in  with  tiie  study  of  mind 
in  preference  to  the  study  of  matter.  To  this  we  should  be  led 
not  only  by  its  magical  endowments,  and  its  being  our  very 
sdves,  or  at  least  the  field  in  which  we  are  always  digging,  and  which 
we  are  always  bent  on  cultivating,  but  because  it  is  only  through 
mind,  nay,  only  in  terms  of  mind,  that  we  can  know  anything 
about  matter,  or  indeed  anything  at  all  If  a  thorough  and 
scientific  knowledge  of  mind  were  easily  attainable,  there  can  be 
no  doubt  that  just  as  if  we  had  a  clear  insight  into  the  structure 
and  functioning  of  the  human  organism,  we  should  hold  Man  to  be 
the  iype  in  the  zoological  kingdom,  and  should  view  all  other 
oiganisms  in  relation  to  the  human  frame,  so,  could  we  but  have 
a  clear  and  distinct  knowledge  of  mental  being  and  its  attributes 
as  a  first  attainment  in  philosophy,  we  should  hold  Mind  to 
be  the  type  of  being,  and  refer  aU  other  sorts  of  beings  which  are 
less  highly  endowed  to  mental  being,  regarding  them  all  as 
fallings  away,  or  residuaiy  forms  or  states  of  that  which,  in  its 
type,  constitutes  mind  or  spirit. 

But  eveiy  such  notion  as  this  is  quite  foreign  to  the  mode  of 
thought  which  is  fashionable  in  science  in  our  day.  That  mode 
is  to  look  only  at  things  which  are  outside  of  ourselves — ^things  of 
which,  consequently,  we  can  see  but  little,  and  which  therefore 
seem  to  us  very  simple  and  easily  understood;  and  hence  a 
tone  and  general  character  of  modem  scientific  thought  which  is 
much  to  be  deplored.  Hence  mere  matter  has  come  to  be  the 
favourite  in  popular  regard,  and  is  pennitted  to  claim  the  homage 
of  all  primary  study ;  and  mind,  when  at  last  it  obtrudes  itself 
in  connection  with  certain  organisms,  is  looked  upon  merely  as 
some  kind  of  accessory  to  these  organisms,  some  kind  of  efflor- 
escence of  matter  when  it  happens  to  be  built  up  into  certain 
molecular  structures,  as  nothing  more,  in  fact,  but  a  mere  phe- 
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nomenon,  a  mei^  fnncidon,  accomplishing  itself  under  the  same 
laws  of  necessity  as  determine  all  material  movements^  and 
vanishing  altogether  when  the  organism  which  manifests  it  ceases 
to  set.  In  a  word,  a  homage  to  our  intellectual  weakness,  the 
consecration  of  our  inability  to  comprehend  at  first  anjrthing  but 
what  seems  to  be  quite  simple,  and  the  holding  up  to  IS'ature  our 
own  ignorance  as  the  mirror  in  which  the  tmiverse  is  to  reflect 
itself,  is  betraying  us  through  a  foigetfulness  of  the  groimds  of 
our  method  into  a  denial  of  God,  the  soul,  liberty,  immortality 
— all,  in  fine,  that  gives  value  and  dignity  to  humanity. 

Or,  if  haply  we  still  continue  to  view  nature  as  a  creation,  it  is 
leading  us  in  our  thoughtlessness  to  ascribe  to  the  procedure  of 
the  great  Creator  the  same  intellectual  weakness  which  actuates 
ourselves.  Thus,  as  the  system  of  scientific  knowledge,  according 
to  the  most  modem  conception  of  it,  is  a  gradual  development  of 
science  out  of  nescience,  beginning  with  the  most  empty  and 
simple  objects,  and  gradually  rising  to  those  which  are  more 
richly  endowed  (the  whole  scheme  being  the  dictate  of  our  intel- 
lectual weakness  and  want  of  comprehension  at  first),  so  the 
whole  procedure  of  Nature  itself  begins  now  to  be  scientifically 
regarded  as  a  development  also  firom  the  low  to  the  high,  &om 
the  simple  to  the  complex.  Those  animals,  for  instance,  our 
ocular  analysis  of  which  either  is,  or  is  supposed  to  be,  most 
easy,  and  with  which,  therefore,  the  study  of  Zoology  is  b^un,  are 
named  Protozoa — a  term  which,  taken  by  itself,  means  something 
more,  or  rather  something  else,  than  that  they  are  the  first 
objects  of  study.  And  the  theory  of  all  plants,  all  animals, 
which  is  at  the  present  moment  most  popular,  is,  that  they  have 
all  been  similarly  developed  from  one  or  a  few  germs,  which  were 
more  simple  than  any  plants  or  animals  now  existing,  and  which 
came  into  being  at  an  epoch  previous  to  which  neither  plants  nor 
animalB  existed  at  alL  Such  is  the  theory  of  development  But 
it  will  abundantly  appear  as  we  proceed  that  the  Analytical 
and  the  Synthetical  in  nature  are  everywhere  co-ordinate,  and 
that  there  is  eveiy  reason  to  believe  that  they  were  from  the  first 
ooevaL  The  theory  of  development,  therefore,  considered  as 
an  objective  theory  or  history  of  nature,  if  it  be  true  at  all,  is  at 
any  rate  no  more  than  half  the  truth. 

But  any  merely  cosmological  speculation,  however  inadequate, 
can  only  be  a  small  evil  compared  with  a  denial  of  the  liberty, 
the  responsibility,  and  the  morality  of  man.    Tet  to  this  result 
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a  commencement  of  scientific  study  with  matter  and  force  as  the 
primary  data,  if  that  study  is  made  consistent  with  itself  all 
through,  cannot  but  lead.  Such  a  method*  tends  to  rob  us,  or 
rather,  indeed,  to  steal  away  from  us  before  we  are  aware  the  best 
part  of  our  inheritance  as  men. 

Let  us,  then,  at  whatever  inconvenience,  reverse  this  method. 
Instead  of  looking  around  us,  like  Buffon,  or  beneath  us,  like 
more  modem  naturalists,  to  pick  up  worms  in  the  first  instance, 
let  us  rather,  like  Sokrates,  look  to  ourselves,  and  see  whether, 
from  what  we  know  and  feel  that  we  are,  something  may  not  be 
learned  of  mental  Being,  and,  possibly,  through  mental  Being  of 
Being  in  general. 

That  mental  rather  than  material  Being  must  be  regarded  as 
the  type  of  Being,  must  be  admitted  by  every  one  who  admits 
that  there  is  such  a  thing  as  mental  Being  at  alL  For  not  only 
is  mind,  as  has  been  already  stated,  more  highly  endowed  than 
matter,  but  it  rules  throughout  the  imiverse,  and  regulates  every- 
thing. Or,  if  this  be  disputed,  it  must  at  any  rate  be  admitted  that 
it  rules  in  philosophy,  and  regulates  everything  there.  It  may 
indeed  be  said,  and  it  is  too  often  said,  that  there  is  no  such  thing 
as  mental  Being ;  but  with  equal  cogency,  to  say  the  least,  it  has 
also  been  often  said,  and  may  be  said  again,  that  there  is  no  such 
thing  as  material  Being.  Let  these  two  conflicting  views,  then,  in 
the  meantime  be  set  off  against  each  other. 

But  have  we  the  means,  it  will  here  be  asked,  of  learning  any- 
thing about  mental  Being  with  which  we  thus  desire  to  become 
acquainted  in  the  first  instance  ?  Now  to  this  we  answer  Yes ; 
better  means  of  becoming  acquainted  with  it  than  we  possess  in 
reference  to  material  Being,  though  haply  the  use  of  these  means 
implies  more  application,  more  patience,  and  more  perseverance. 
Thus,  in  reference  to  matter,  if  we  can  see  it  at  all,  we  can  see  it 
only  on  the  outside ;  for  matter,  when  seen,  is  always  on  the  out- 
side of  us.  It  may,  for  aught  that  we  know,  have  an  eye  within 
itself  to  see  its  own  interior,  but  at  any  rate  it  has  no  tongue  to 
tell  us  what  is  there.  In  a  word,  we  are  completely  excluded 
from  all  direct  knowledge  of  the  interior  of  matter.  But  with  re- 
gard to  mental  Being,  on  the  contrary,  we  are  sure  that  in  certain 
cases,  at  least,  it  has  an  eye  within  itself.  In  the  case  of  ourselves 
it  has  such  an  eye.  And  with  that  eye  we  stand  in  such  immediate 
communication  that  we  not  only  hold  it  as  our  own,  but  as  our 
very  selves.    Its  informations  do  not  come  to  us  at  second  hand 
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at  all;  its  sights  are  intuitions.  We  say  each  for  himself  and 
with  his  entire  consciousness  of  truth, — I  feel,  I  see,  I  think,  I  wilL 

So  fSEu:,  then,  all  is  satisfactory.  There  is  no  doubt  that  this  "  I," 
this  Ego  has  the  power,  at  least  when  placed  as  a  member  in  the 
system  of  the  universe,  to  supply  itself  with  contents.  There  is 
no  doubt  that  when  these  contents  possess  certain  characteristics, 
the  Ego  holds  and  receives  them  as  truth,  and  afBrms  them  to 
others  as  truth.  And  with  r^ard  to  the  most  important  and  the 
most  constantly  recurring  of  these  contents,  there  is  no  doubt  that 
men  in  general  are  agreed  about  them  that  they  are  truth.  They 
Gonstitnte  the  common  sense  of  mankind. 

Bat  yet,  let  it  not  be  concealed  that  to  the  speculative  mind  a 
difficulty  presents  itself  even  with  regard  to  these  truths.  Thus, 
whilst  the  Ego  afiSrms  the  ambient  imiverse,  or  any  of  its  features, 
it  also  asserts  its  own  liberty,  its  own  right  to  be  free,  that  is,  to 
be  as  if  it  were  itself  the  universe.  Hence  the  serious  question. 
Can  this  Ego  be  expected  to  present  to  itself  truthfully  and  to  con- 
ceive aright  the  extetnal  universe  to  which  it  thus  appears  to  object  ? 
There  is  obviously  room  for  a  question  here.  In  devoting  our- 
selves to  the  acquisition  of  a  knowledge  of  mental  Being,  therefore, 
our  first  step  must  be  to  acquire,  if  possible,  a  knowledge  of  this 
Ego,  this  eye  tnthin,  which  thus  in  successive  moments  seems 
to  see  and  not  to  see,  to  affirm  and  to  deny.  In  a  word,  we  must 
endeavour,  in  the  first  instance,  to  ascertain  the  structure  or  normal 
mode  of  functioning  of  perceptivity  as  it  exists  in  us ;  in  other 
words,  of  consciousness.  We  have  seen  that  it  tends  both  to 
affirm  and  to  deny,  and  curious  it  is  to  observe  the  way  in  which 
popular  science  does  homage  to  this  peculiarity.  It  gives  the  most 
hasty  solution  possible.  Within  a  certain  sphere,  that  of  physical 
science  namely,  it  unconditionally  accepts  au  universal  affirmative ; 
beyond  that  sphere  it  affirms  an  universal  negative!  But  this 
solution,  as  might  be  expected,  does  not  stand  long.  After  having 
told  us  that  matter  and  force,  definite  and  imchangeable  in  amount 
from  all  eternity,  is  the  whole  of  existence,  and  that  it  is  by  the  use 
of  the  senses  only,  aided  by  abstraction,  that  anything  can  be  known, 
it  tells  us  in  the  next  breath  that  all  perception  and  the  external 
world,  as  the  external  senses  and  consciousness  give  it,  is  mere 
illusion  I 

One  must  search  far  back  into  the  history  of  philosophy  if  he  is 
to  find  a  state  of  anarchy  in  science  as  great  as  that  which  exists 
at  the  present  day. 


CHAPTER  III. 

CONSCIOUSNESS  :  ITS  RELATION  TO  PURE  INTELUGENCK 

OR  UNDISTURBED  INTUITION. 

It  is  often  maintained  that  consciousness,  taken  as  it  natuiallj 
expresses  itself,  is  an  infallible  criterion  of  truth.  Such  maxims 
as  *'  falsus  in  uno,  falsus  in  omnibus/'  have  been  applied  to  con- 
sciousness ;  and  in  a  word,  it  is  often  maintained  that  if  the 
affirmations  of  consciousness  are  to  be  subjected  to  criticism,  our 
case  is  hopeless,  for  we  have  no  other  criterion  to  go  by  that  is 
not  more  open  to  suspicion. 

Now,  doubtless  the  legitimate  authority  of  consciousness  is  very 
great;  but,  at  the  same  time,  it  is  certain  that  it  bases  all  its 
deliverances  upon  the  "  I,"  the  "  me,"  the  "  egoP  and  is,  indeed, 
precisely  the  ego  expressing  itself  in  thought.  Plainly,  therefore, 
it  would  not  be  safe  to  assume,  previously  to  inquiry,  that  the 
affirmations  of  consciousness  are  always,  and  objectively  as  well 
as  subjectively,  infallible ;  for,  imdoubtedly,  the  ego  itself  is  not 
universally  trustworthy  in  an  intellectual  point  of  view.  On  the 
contrary,  as  has  been  already  hinted,  the  ^o  tends  inordinatdy  to 
assert  itself.  It  is  also  averse  to  law.  We  ought  not,  therefore,  to 
take  for  granted  that  it  will  represent  other  things,  all  of  which 
are  expressions  of  law,  as  they  really  are.  We  ought  not,  somno- 
lently, to  accept  consciousness  as  universally  trustworthy,  and  to 
hold  it  to  be  an  oiganon  of  ultimate  truth  in  every  field  in  which 
we  may  bring  it  into  play,  though  possibly  it  may  pretend  to  give 
us  information  as  to  what  is  there.  Consciousness,  as  it  exists  in 
us,  may  possibly  be  a  provisional  form  of  intelligence  merely, 
beautifully  adapted,  perhaps,  to  the  uses  of  this  life,  and  most  ex- 
cellent and  trustworthy  when  so  appUed ;  and  yet,  possibly,  it  may 
not  be  excellent  and' trustworthy  universally, — as,  for  instance, 
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when  applied  to  matteis  of  mere  speculation,  which  lie  whoUy  out 
of  the  way  of  our  calling  in  this  world,  and  on  which  consciousness 
was  never  designed  to  instruct  us. 

Something  of  this  kind  there  seems,  at  all  events,  good  reason 
to  si^pect ;  for  in  all  that  relates  to  common  life  consciousness 
is  above  reproach.  But  it  is  no  less  certain  that  when  we 
apply  it  to  some  transcendental  themes,  it  throws  the  process 
ci  thinking  into  perplexity.  Contradictions  refusing  to  be  re* 
oonciled  inevitably  emeige;  and  consciousness  is  obliged  to 
record  against  itscJf  as  an  organon  of  truth  the  sad  sentence  of 
fehdest. 

Such  are  those  contradictory  solutions  of  all  the  gieat  problems 
in  philosophy  which  Kant  has  signalised  under  the  name  of  the 
paralogisms  and  antinomies  of  pure  reason.  To  us  they  are  only  the 
antQogies  of  consciousness.  But  they  are  at  present  exerting  such  a 
powerful  influence  in  prescribing  limits  to  belief,  and,  indeed^  in 
denouncing  the  pursuit  of  all  that  has  hitherto  been  held  to  con- 
stitute philosophy,  that  if  we  could  arrive  at  a  right  imderstanding 
of  them  it  would  be  weU  worth  the  pains ;  especially  if  it  should 
come  out  that  silence  may  be  happily  made  with  regard  to  them, 
and  important  truth  be  cleared  of  the  embarrassments  into  which 
they  throw  it  Now,  by  our  becoming  acquainted  with  what  we 
are  disposed  to  call  the  structure  of  consciousness,  we  think  that 
this  may  be  accomplished.  Let  us  then  bestow  here  a  few  words 
on  the  structure  of  consciousnes& 

For  this,  however,  we  are  not  prepared,  if  we  proceed  to  the  en- 
quiry under  misconceptions  of  the  nature  of  BeaUty,  whether 
material  or  mental,  or  botL  Now,  that  we  shall  do  this  is  pro- 
bable ;  for  it  is  not  blank  ignorance, — ^it  is  misconceptions,  now,  in 
every  field,  that  prevent  knowledge.  A  discovery,  now,  is  usually 
no  more  than  a  correctioiL  These  remarks  apply  to  consciousness. 
We  cannot  think  of  it  otherwise  than  as  a  special  function  of  some 
kind  of  Beality,  either  material  or  mental ;  and  it  is  manifestly  de- 
sirable that  we  should  not  think  of  it  tmder  misconceptions  as  to 
what  matter  or  what  mind  is.  Yet,  if  we  be  not  on  our  guard,  it  is 
moet  likely  that  we  shall  do  botL  As  to  matter,  for  instance— the 
least  atom  or  element  of  matter,  are  we  not  given  to  thinking  of  it 
as  if  it  were  something  very  small  and  very  solid,  like  a  millet  seed 
or  a  very  small  shot,  consisting  of  a  continuous  impenetrable  sub- 
stance, bounded  by  mere  nothing  or  mere  space,  with  attractions 
and  repulsions  on  the  outside  ?    And  as  to  mind  or  spirit,  do  we 
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not  usually  rest  satisfied  with  simply  holding  it  to  he  something 
quite  different  from  matter?  In  a  word,  in  order  to  attain  a 
conception  of  mind  or  spirit^  do  we  not  take  our  departure  from  a 
certain  conception  of  matter  ?  If  then  that  conception  is  a  com- 
plete misconception ;  and  if  we  reach  a  conception  of  mind  at  all, 
what  can  it  be  but  a  double-deep  misconception? 

Such  a  conception  of  the  material  element  as  has  just  been 
stated  stands  in  need  of  being  radically  reformed,  or  rather,  indeed, 
of  being  discharged  altogether.  The  conception  of  a  small  ball  of 
continuous  or  solid  matter  which  suddenly  stops  at  the  periphery, 
where  there  is  nothing  beyond,  is  a  state  of  things  which  violates 
the  law  of  continuity  to  the  utmost,  and  which  is  of  no  use  what- 
ever for  explaining  the  phenomena  of  physics  and  chemistry. 
It  also  gives  rise  to  the  notion  of  an  actio  in  distans,  a  misconcep- 
tion which  is  beset  with  all  kinds  of  difficulties,  yet  which,  if  it 
is  admitted  at  all,  must  be  admitted  to  be  a  fact  in  physics.  It 
only  gratifies  the  demand  of  the  imagination  for  a  definite  form  for 
everything.  But  in  order  to  find  a  basis  for  natural  philosophy 
which  can  prove  in  any  degree  satisfactory  to  reason,  we  must 
disregard  this  demand.  Instead  of  thinking  of  an  atom  or  ele- 
ment of  matter  as  a  small  shot,  we  must  think  of  it  as  a  centre 
of  force,  with  isodynamic  boundaries  indeed,  which  are  definite 
forms,  but  with  a  field  of  action  so  extensive  that  no  limits  can 
be  assigned  to  it.  Its  isodynamic  boundaries  may  give  it,  with 
respect  to  light,  a  visible  form,  with  regard  to  contact  with  other 
matter  like  itself,  an  impenetrable  or  palpable  form,  and  so  on — 
thus  giving  imagery  so  far,  and  satisfjring  the  imagination  so  far ; 
but  as  to  the  entire  sphere  of  its  possible  being  and  acting,  it 
would  not  be  safe  to  affirm  that  it  is  less  extensive  than  the 
universe  itself.  With  regard  to  gravitation,  for  instance,  who  will 
venture  to  affirm  otherwise?  Now,  gravitation  is  one  of  the 
eminent  endowments  of  the  material  element 

By  such  a  conception  of  matter  as  I  have  here  proposed,  fol- 
lowing Boscovich  and  others,  the  way  is  also  paved  for  a  conception 
of  mind  or  spirit  alsa  For  spirit  is  obviously  a  centre  of  force, 
or  rather,  let  us  say,  a  centre  otpotver,  inasmuch  as,  in  the  spiritual 
Being,  it  is  no  longer  the  via  inerticc  merely  that  we  have  to  do 
with,  that  is,  the  ability  to  rest  as  it  is  resting,  or  to  drive  as 
it  is  driven.  Spirit  is  characterised  by  the  vis  volwrUatis,  self- 
directive  power  seeing  its  own  way. 

But  let  us  not  foiget  that  in  the  present  day  the  existence  of 
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mind  or  spirit  as  a  reality,  which  may  possibly  exist  in  a  state  of  se- 
paration from  matter,is  very  often  boldly  denied.  The  favonriteview 
of  the  present  day  is,  that  mental  phenomena  are  related  to  bodily 
structures  as  functions  merely  are  to  their  oigans.  It  is  said  that 
the  brain  secretes  thought  just  as  the  liver  secretes  bile.  But  it  is 
right  to  remark,  that  between  these  two  views,  though  Materialism 
invokes  the  aid  of  both,  there  is  a  notable  difference.  No  doubt 
the  liver  functions,  and  the  result  of  that  functioning,  when  normal, 
is  bila  But  the  functioning  is  one  thing,  and  the  bile  is  another ; 
and  bile,  though  a  product  of  the  functioning  of  the  liver,  is  no 
less  substantial  than  the  liver  itself;  and  if  the  mind  be  related 
to  the  brain  as  bile  is  to  the  liver,  then  in  the  brain  there  must  be 
produced  a  thinking  substance.  Now,  of  this  substance,  whatever 
its  nature  besides,  it  may  be  confidently  affirmed,  that  in  order 
that  it  may  be  capable  of  thinking,  it  must  not  remain  in  the  mole- 
cular state,  or  its  particles  in  juxtaposition  merely,  like  those  of  the 
brain  itself.  It  must  be  completely  unified.  It  must  be  a  true 
unity.  There  is  nothing,  so  far  as  we  can  see,  that  is  more  indis- 
pensable to  all  the  phenomena  of  thought  than  the  unity  of  the 
thinking  substance  or  principle.  This  materialistic  illustration, 
then,  which  appeals  to  the  liver  to  explain  the  phenomena  of  the 
bndn,  when  followed  out  with  accuracy,  leads  to  a  view  which  is  not 
materially  different  from  the  world-old  doctrine  of  an  undecom- 
posable  or  indestructible,  and  therefore  immortal  soul  in  man. 
That  it  should  place  the  brain  in  the  position  of  the  mother  and 
nurse  of  the  soul,  instead  of  assigning  some  higher  origin  to  our 
immortal  part,  if  an  evil  at  all,  is  fully  compensated  by  this  scien- 
tific advantage,  that  it  explains  how  the  mind  should  always  be 
co-ordinate  in  endowment  and  energy  with  the  brain  to  which  it 
owes  its  being,  and  how  in  its  actual  functioning  at  any  time  it 
should  always  correspond  with  the  state  of  the  currents  of  nervous 
energy  which  actuate  the  brain  at  that  time. 

The  determined  materialist  therefore,  when  considerate,  does 
not  go  so  far  as  to  say  that  mental  phenomena  are  secretions  of 
the  brain.  He  says  only  that  they  are  functions,  thus  leaving  the 
materi&liBtic  hypothesis  in  a  less  definite,  and,  therefore,  a  less 
palpably  erroneous  form.  But  it  is  one  of  the  first  principles  of 
natural  philosophy,  that  the  mere  functioning  or  acting  of  that 
which  is  itself  a  purely  mechanical  apparatus  can  only  issue  in  a 
merely  mechanical  resultant.  This,  the  general  theorem  of  the  com- 
position of  forces,  which  is  the  very  basis  of  mechanical  science. 
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secures.  For  all  the  motions  and  pressures  applied  or  combined  in 
any  mechanical  system  the  science  of  mechanics  either  accounts, 
or  holds  itself  accountable,  and  that  as  motions  and  pressures, 
and  not  other  things.  The  resultant  may,  indeed,  display  great 
variety  in  the  forms  of  the  motions  and  pressures  of  which  it 
consists — a  variety  not  to  be  found  in  the  component  forces.  The 
Kectilinear  (gravitation,  impact)  may  give  in  its  resultant  the 
Beciprocating  (heat),  or  a  mode  of  motion  in  which  both  the 
rectilinear  and  the  reciprocating  are  combined  (electricity),  and 
vice  verad.  But  any  one  of  these  modes  of  force  is  just  as  truly 
mechanical  as  any  other,  and  as  far  distant  from  thought  and 
feeling.  And  all  of  them  are  utterly  incompatible  with  that 
liberty  or  self-directive  power  of  which  every  one  is  intimately 
conscious  as  an  attribute  of  the  Principle  which  thinks  and  acts 
within  himself. 

In  order  to  impart  a  scientific  character  to  the  materialistic 
hypothesis  as  to  the  relation  between  mind  and  matter,  it  is 
necessary  to  assume  that  every  element  of  matter,  or  at  least  the 
organic  elements,  cany  always  along  with  them  an  aura  of  the 
spiritual  Nor  that  only.  It  is  necessary  to  assume,  further,  that 
in  the  focus  of  the  mind-producing  organic  action  of  the  brain, 
these  aurse  become  confluent  into  a  true  unity  of  some  kind ;  for 
of  that  (whatever  it  may  be)  which  is  the  basis  of  mental  pheno- 
mena, unity,  as  has  been  already  stated,  cannot  but  be  a  most 
indefeasible  characteristic.  But  here  again,  by  this  other  change, 
on  the  materialistic  hypothesis,  we  are  thrown  back  on  the  old 
doctrine  of  a  soul  in  the  body.  And,  indeed,  it  is  well  that  on 
this,  or  on  some  similar  belief,  we  should  be  always  thrown  back; 
for  without  some  such  ground  to  go  upon,  philosophy  is  not  worth 
the  pursuit,  or  rather  the  conception  of  a  philosophy  is  a  mistake. 
Without  some  such  ground  philosophy  is  a  thing  that  one  ought 
not  to  waste  time  upon.  In  that  case,  let  us  eat  and  drink,  for 
to-monow  we  cease  to  exist 

But  what  of  consciousness,  its  genesis,  structure,  and  con- 
ditions of  existence  ?  That  is  the  theme  that  we  proposed  for 
inquiry  here. 

Now,  here,  in  answer,  we  may  immediately  say  that  conscious- 
ness is  obviously  the  reflex  or  foil  or  doubling  of  simple  percep- 
tion.   It  therefore  belongs  to  the  sphere  of  Perception. 

But  what  shall  we  say  of  perception,  and  of  knowledge  which 
is  its  orderly  aggregate  retained  in  the  mind  ? 
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Shall  we  say  that  it  is  something  so  altogether  singular  and^m 
gmeris,  that  it  is  impossible  to  conceive  it  as  in  the  least  d^ree 
lesembling  anything  else  at  all — ^not  even  that  which  is  perceived 
and  known.  Or^  on  the  contrary^  shall  we  say  that  being  and 
knowing  are  in  their  ground  one  and  the  same  thing  ? 

These  views  differ  from  each  other  tato  c(do,  and  yet  both  of 
them  have  been^  and  still  are  extensively  entertained.  Now, 
surely  there  is  comfort  in  this.  They  are  so  wide  asunder  that 
the  truth  is  sure  to  be  found  within  their  embrace.  It  must 
lie  somewhere  between  them.  Keeping  both  in  mind  then,  let  us 
endeavour  to  discover  the  truth. 

And  for  this  purpose,  let  us  postulate  as  existing  what  men  in 
general  believe  to  exist,  namely,  Grod,  the  world,  and  the  souL 
Or ;  if  this  be  objected  to,  let  us  postulate  the  existence  of  infinite 
and  of  finite  Being  merely.  Or ;  if  this  be  still  objected  to,  let  us 
postulate  the  existence  of  Being  merely.  Or ;  if  even  this  be  ob- 
jected to,  inasmuch  as  it  may  be  said  that  being  is  but  a  name  for 
power  when  viewed  as  existing  statically,  then  let  us  content 
ourselves  with  postulating  as  the  only  beings  and  things  in  exist- 
ence, various  powers  or  potentialities  distributed  so  that  they 
may  possibly  exist  in  relation  ¥dth  each  other,  their  numbers 
and  kinds  being  left  to  be  as  they  may  happen  to  be,  without  any 
assumption  by  us  on  these  heads.  Let  us  only  assume  distributed 
existence,  its  elements  such  that  there  is  a  relation  between  them. 
Is  it  possible  to  assume  a  more  modest  basis  for  our  investigation 
than  this? 

And  yet,  already,  have  we  not  possibly  here  a  product  of  mental 
analysis  merely,  rather  than  a  conception  of  that  which  exists  ? 
Are  we  safe  in  looking  at  beings  or  things  on  the  one  hand,  and 
at  relations  on  the  other,  as  if  these  were  really  two  things  distinct 
£ram  one  another  ?  May  not  the  beings  or  things  be  such  as  to 
secure  and  provide  in  their  very  existence  for  their  relations  with 
each  other  also  ?  Tes ;  such  a  provision  seems  implied  in  the 
very  idea  of  that  whose  destiny  ftom  the  first  is  to  constitute  a 
cosmos.  For;  an  element  which  is  to  be  essentially  cosmical, 
must  not  only  be  essentially  real — ^it  must  be  essentially*  r^a- 
tiofud  also.  Our  hypothesis,  then,  so  far  simplifies  itself.  We  do 
not  assume  beings  or  things  on  the  one  hand,  and  relations  im- 
posed upon  them  on  the  other  hand.  We  only  assume  beings  or 
things  distributed  so  as  to  leave  or  have  a  relation  or  relations, 
subsisting  in  and  among  themselves,  that  is,  some  property  or 


80  RELATION  OF  CONSCIOUSNESS  TO  PURE 

properties  which  are  given  when  the  Beings  or  things  themselves 
are  given,  and  which  makes  them  to  be  such  that  they  reach  from 
one  to  another,  placing  the  whole  in  a  relation  of  reciprocity. 

Let  us,  then,  take  a  survey  of  the  known  properties  of  things  in 
general,  with  a  view  to  discover  whether  there  be  any  property 
which  is  universal,  and  which  is  at  the  same  time  essentially 
relational,  that  is,  such  as  serves  to  unite  all  Beings  and  things 
into  a  whole  or  system. 

And  here  gravitation  at  once  suggests  itself;  but  no  sooner 
suggested  than  it  must  obviously  be  given  up.  Gravitation  holds 
good  universally  in  reference  to  the  material  world  alone. 

But  if  not  gravitation,  may  not  light,  then,  be  the  cosmical 
bond  which  we  are  in  search  of?  light  is  an  effluence,  or  in-r 
fluence,  or  both,  so  extensive  that  it  is  commonly  believed  that  it 
brings  the  fixed  stars  into  relationship  with  one  another ;  and  it  is 
certain  that  it  brings  them  into  relation  with  our  eyes  at  dis- 
tances so  great  that  there  is  no  evidence  of  gravitation  operating 
to  the  same  distances,  but  rather  the  reverse.  May  not  light,  then, 
be  the  imiversal  or  cosmical  principle  of  relationship  which  we 
are  now  seeking  ?  But  no ;  light  will  not  answer, — at  least  when 
considered  as  a  physical  phenomenon,  that  is,  as  a  mode  of  motion 
propagated  in  the  imiversal  ether;  for  that  motion  may  cease.  At 
any  rate,  there  is  darkness  as  well  as  light.  In  a  word,  light, 
taking  the  word  in  its  phjrsical  meaning,  is  only  a  contingent 
phenomenon.  If  the  whole  universe  were  in  a  state  of  perfect 
repose  there  could  be  no  light. 

Sdf-Maniftstvng  Power.  —  But  though  not  as  a  mechaniccd 
action,  may  not  light  be  a  symbol  of  what  we  are  seeking — the 
copy  in  space  and  time  of  something  which  lies  deeper  somewhere 
in  the  nature  of  things  ?  This  is  worthy  of  inquiry ;  and  to 
this  inquiry  the  progress  of  our  thought  invites.  We  remark, 
then,  that  the  function  of  light  is  to  make  manifest,  or,  more 
shortly,  to  manifest  Now,  are  we  not  here  already  within 
hail  of  what  we  are  seeking?  We  are  certainly  in  the  same 
field  as  that  of  perception  and  consciousness.  And  may  we  not 
safely  say  of  Beings  and  Things  in  general,  that  they  manifest 
themselves  not  merely  in  virtue  of  that  motion  which  the  sether 
propagates,  but  in  virtue  of  a  property  which  attaches  to  their 
very  substance  as  destined  to  constitute  a  cosmos  ?  May  we  not 
say  that  all  Being  is  essentially  relational  in  this  respect,  at  least, 
that  it  is  self-manifesting  to  other  Being — not,  indeed,  as  out- 
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waidly  perceptible  object  to  all  other  Being — ^not  as  outwardly 
perceptible  object  to  such  defective  recipients  of  self-manifesting 
power  as  we  ourselyes  are — but  seK-manifesting,  inwardly  or 
outwardly,  or  in  some  way  or  other,  and  more  or  less,  to  all  other 
Beings  and  things,  and  perfectly  self-manifesting  to  a  Being 
who  possesses  perfect  perceptivity,  such  as  God.  Yes ;  self-mani- 
festing power  is  an  essential  attribute  of  everything  that  exists. 
This  is  proved  by  the  veiy  conditions  imder  which  alone  existence 
can  be  admitted  by  us.  In  forming  a  notion  of  any  Beality,  how- 
ever much  we  may  strip  it  of  all  its  other  properties,  we  must 
leave  it  in  possession  of  possible  perceptibility,  or  a  self-mani- 
festing power.  The  moment  we  deprive  reality  of  possible  per- 
ceptibility it  can  be  held  as  a  BeaUty  no  longer. 

But  here,  let  it  also  be  remembered  that  this  objectivity  is 
such  as  to  imply  at  the  same  time  a  corresponding  receptivity. 
The  one  property  is,  indeed,  the  complement  of  the  other,  or  rather 
they  are  as  face  and  back  of  the  same  mode  of  action.  Self- 
eztensiveness,  impressiveness,  self-manifesting  power,  or  percep- 
tibility, on  the  one  hand,  and  impressibility,  receptivity,  or  per- 
ceptivity on  the  other,  are  always  co-ordinate. 

Moreover,  this  view  of  Being,  which  is  thus  given  internally  as 
one  of  the  necessities  of  pure  thought  when  bestowing  itseU  on 
pure  Being,  is  fully  verified  by  external  observation — not  indeed 
as  direct  observation  in  all  cases,  but  as  legitimate  reasoning 
from  what  may  be  observed.  Observation  warrants  the  inference 
that  every  being  and  thing,  all  reality,  be  what  it  may,  is  a  self- 
manifesting  or  an  extensively  impressive  potentiality.  When,  even 
with  regard  to  ourselves,  we  take  into  accoimt  the  many  impe- 
diments that  are  in  the  way,  the  extent  to  which  the  imiverse 
manifests  itself  to  us  is  altogether  wonderful  Thus,  though  we 
ace  localised  in  space  in  a  small  planetary  orbit,  though  the  aether 
comes  between  us  and  distant  objects  with  its  alternate  fits  of 
light  and  darkness,  and  though  the  percipient  mind  in  the  pre- 
sent form  of  our  Being  is  enclosed  in  a  material  framework, 
necessitating  a  pecidiar  apparatus  (that  of  the  senses)  to  prevent 
our  being  wholly  blinded  by  the  overpowering  impressiveness  or 
immediate  glare  of  our  organic  environment  which  wholly  takes 
possession  of  our  perceptivity,  still  Nature  manifests  herself  to  us 
in  a  vastness  which  transcends  the  reach  of  our  minds. 

The  self-manifesting  power  also,  which  is  the  counterpart  of 
this,  that,  namely,  of  mind  to  matter,  is  very  certain. ,  From  the 
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fact  which  has  just  been  mentioned,  indeed,  that  is,  the  endoscue 
of  the  mind  in  a  frame,  into  which  it  is  in  a  manner  iiised,  and 
in  which  it  is  dynamically  bound,  the  sphere  of  the  mind's  self- 
manifesting  power  outwardly  is  not  so  extensiva  Its  normal 
mode  of  manifesting  itself  outwardly  is  through  the  body,  and  by 
the  use  of  the  bodily  organs.  The  embodied  mind,  the  mind's  eye 
within  the  encephalon,  is  like  a  mariner's  compass  in  the  hold  of 
an  iron  ship.  The  action  of  the  organism  is  so  overpowering  as 
to  render  equivocal,  beyond  the  confines  of  the  bodily  frame,  all 
evidence  of  the  action  of  an  outwardly  self-manifesting  power 
in  the  mind  within.  Testimonies  have,  indeed,  been  given  in 
all  ages  and  nations,  and  are  extensively  given  in  our  day,  to 
the  effect  that  a  mind,  at  least  when  it  is  energetic  (and  especially 
when  possessed  of  a  special  art  also),*  when  bestowing  itself  in 
the  form  of  some  special  volition  or  outward  discharge  of  its 
own  power,  can  manifest  itself  somehow  directly  to  others  so  as  to 
control  these  others  and  mould  them  into  a  perfect  parallelism  with 
itself  Many  phenomena  of  imconscious  imitation,  of  sympathy 
and  of  antipathy  also,  are  difficult  to  explain  except  on  the  sup- 
position of  such  a  self-manifesting  power  in  the  mind  as  transcends 
the  organisation,  and  is  caught  otherwise  than  by  the  external 
senses*  But  normally,  doubtless  it  is  in  and  through  the 
organisation  and  its  movements,  as  observed  and  interpreted  by 
the  senses,  the  instincts,  and  experience,  that  mind  manifests  itself 
in  the  present  form  of  our  being.  And  all  the  so-called  biological 
phenomena  just  referred  to,  and  especially  such  an  interpretation 
of  them  as  that  now  given,  are  disputed.  Since,  then,  we  can 
afford  to  let  them  pass,  we  need  not  insist  upon  them. 

Suffice  it  to  say,  that  within  the  limits  of  the  organisation,  the 
self-manifesting  power  of  the  mind  to  the  organism  is  intense. 
Not  a  thought,  however  abstract,  but  it  affects  the  brain,  nay, 
even  the  blood,  and  that  perhaps  in  the  whole  of  its  course  down 
to  the  renal  arteries.  Not  a  thought  that  has  bearings  upon 
human  wellbeing,  whether  our  own  or  that  of  others,  but  it  tends 
to  embody  itself  in  a  special  organic  rhythm  of  emotion.  Not  a 
volition,  but  it  tends  to  bring  into  action  the  muscles  towards 
which  it  is  directed.  And  thus  Nature,  though  merely  material, 
has  come,  in  every  region  where  civilised  men  reside,  to  be  im- 
pressed by  forms  which  indicate  mental  action,  and,  iadeed,  to  be 
clothed  in  the  vestments  of  humanity. 

Similarly,  looking  to  reality  in  its  purely  material  state,  where 
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distinct  perception^  by  general  consent,  no  longer  exists,  still,  to 
what  a  wonderful  extent  do  we  not  find  self-manifesting  power, 
or  the  extensiveness  of  centralised  being  and  the  corresponding 
reality  surviving!  It  is  generally  believed  in  science  that  every 
atom  of  matter  manifests  itself  to  every  other  atom,  all  awaking  in 
each  reciprocal  discovery — ^not,  indeed,  as  existing  and  posited  in 
spa«e,  for  that  would  be  awaking  perception,  but  as  mobile  in  space. 
Nothing  less  than  this  is  implied  in  the  reciprocal  tendency  which 
all  atoms  are  universally  believed  to  excite  in  each  other  to  move 
towards  each  other,  or,  as  it  is  commonly  said,  to  attract  each 
other.  And  if  there  be,  as  has  of  late  been  more  than  suspected, 
an  Tmiversal  repulsiveness  between  the  elements  of  material 
nature  co-ordinate  or  even  more  extensive  than  their  mutual 
attractions,  this  would  be  a  still  further  verification  of  our  view. 
Attractions  and  repulsions  are  not,  indeed,  perceptions,  neither  are 
they  instincts,  nor  are  they  justly  designated  by  any  name  which 
is  appropriated  to  mental  action  solely.  But  it  is  important  to 
remark  here,  that  such  affections  of  matter  are  not  wholly  diverse 
from  certain  affections  of  mind.  Thus,  with  regard  to  the  familiar 
phenomena  of  love  and  hatred,  or  rather  of  desire  and  aversion  in 
the  mental  sphere,  if  the  virtue  of  consciousness  or  sensibility 
were  to  go  out  6f  them,  what  would  remain  but  tendencies  to  move 
towards  or  away  from  other  objects — in  a  word,  attractions  and 
repulsions  ?  And  as  to  the  phenomenon  of  perception  itself  in 
the  same  circumstances,  that  is,  in  the  absence  of  sensibility, 
what  would  remain  but  some  reciprocally  assimilative  action  such 
as  we  see  in  the  phenomena  of  electric  induction,  &c.?  But  to 
adduce  such  analogies  in  this  place  is  to  anticipate. 

But  in  this  place  let  us  claim  the  reader's  assent  to  the  fact,  which 
there  is  abundant  evidence  to  support,  and  nothing  at  all  to 
contradict,  that  self-manifesting  power  of  some  kind,  and  a  cor- 
responding impressibility  or  receptivity,  is  possessed,  more  or  less, 
by  every  kind  of  substance ;  in  other  words,  that  every  reality, 
be  what  it  may  in  particular,  is  at  once  an  extensively  aggressive 
or  impressive  and  an  impressible  or  receptive  being  or  thing. 
Thus  it  is  that  in  awarding  existence  to  individualised  objects  in 
different  r^ons  of  space,  or  in  anticipation  of  such  a  distribu- 
tion of  substance,  there  has  been  provided,  in  the  very  constitution 
of  substance,  the  condition  that  it  shall  constitute  a  Cosmos,  or  at 
least  an  universe — ^a  whole,  and  not  a  multitude  merely.    What 
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the  specific  cbaracter  of  this  recipiocal  action  between  all  beings 
and  things  we  need  not  as  yet  inquire.  For  our  present  purpose 
it  is  sufficient  to  r^ard  it  merely  as  a  self-manifesting  power. 
And  having  done  so>  we  have  made  our  first  step  towards  the 
discovery  of  the  genesis  and  structure  of  consciousness. 

And  now,  as  a  second  step,  let  us  apply  this  universal  attribute 
of  self-manifesting  power  and  the  corresponding  receptivity  to 
various  orders  of  individualised  beings,  and  mark  the  phenomena 
which  must  result  in  the  diJBerent  cases. 

But  how,  it  may  be  asked,  can  we,  with  such  extreme  parsi- 
mony of  postulates  as  we  are  now  observing,  obtain  diiferent 
orders  of  beings  at  all  ?  To  this  it  is  to  be  answered,  that  nothing 
certainly  can  be  more  parsimonious  than  to  assume  that  the 
realities  which  are  in  the  cosmos,  though  they  are  each  truly  in- 
dividualised, differ  only  in  this,  that  they  consist  of  different 
quantities  or  intensities  of  substance,  and  are  merely  centres  of 
force  possessing  different  degrees  of  potentiality,  some  greater, 
some  less, — ^that  is,  some  more  fully,  some  less  fully  endowed. 
Yet  this  suffices  us. 

These  endowments,  moreover,  we  can  as  yet  view  only  in  their 
relation  to  the  cosmical  self-manifesting  power  of  objects  distri^ 
buted  in  space,  and  their  corresponding  impressibility.  But  this 
point  of  view  is  sufficient  for  our  present  purposa  It  arranges  at 
once  all  the  beings  and  things  in  the  universe  into  three  orders : — 

1.  Those  whose  individual  potentiality  is  so  feeble  that  what  is 
external  to  themselves  impresses  them  thoroughly,  and  fixes  them 
permanently,  so  that  their  action  is  cosmically  stereotyped,  and 
continues  the  same  from  age  to  age. 

2.  Those  whose  proper  or  inner  potentiality  is  so  much  greater, 
that  while  they  are  receiving  impressions  from  without,  and  yield- 
ing to  these  impressions,  and  becoming  fixed  by  them  so  far,  they 
at  the  same  time  remain  centrally,  so  to  speak,  unimpressed  and 
competent  to  act  from  within. 

8.  Those  which  as  to  their  potentiality  hold  an  intermediate 
position,  and  by  intensely  impressive  objects,  are  liable  to  be 
thoroughly  impressed  and  stereotyped,  while,  under  more  moderate 
impressions,  they  remain  centrally  more  or  less  active  and  firee. 

Now,  it  will  afterwards  fully  appear  that  the  first  of  these  three 
orders  gives  us  the  setherial  and  the  material  elements  and  the 
molecular  sphere  of  being.  But  this  we  may  here  pass  by,  for 
there  is  no  question  as  to  atoms  with  regard  to  consciousness. 
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Their  modes  of  redprocal  manifestation  produce  qnite  other  pheno- 
mena. We  have  here  to  consider  the  phenomena  of  self-manifes- 
tation only  as  they  take  place  into  the  second  and  third  orders ; 
and  these  ought  plainly  to  be  considered  together,  since  the  third 
is  merely  the  link  by  which  the  second  is  united  to  the  firsts  and 
the  law  of  continuity  maintained  throughout  all  the  threa 

Self-eonsciausTuss. — ^And  what  shall  we  say  of  that  centre  of 
force,  or  central  force  in  the  second  and  third  orders,  which  either 
always  or  generally  remains  unfixed  from  without  and  in  posses- 
sion of  its  own  potentiality — its  own  selfhood?  To  this  the 
answer  is  the  same  as  to  the  question.  What  do  we  mean  by 
potentiality  when  we  think  of  it  in  itself?  and  what  is  it,  let  us 
ask,  but  the  power  of  producing  or  of  resisting  change — a  self- 
caused  changefulness  or  resistance  to  change  ?  And  what  is  this 
in  familiar  language  but  life  i  And  when  viewed,  not  in  reference 
to  motion  merely,  or  change  in  space  and  time  merely,  but  in 
reference  to  thought  as  well,  what  is  it  but  vrUl  ?  And  when  we 
take  a  view,  as  to  self-manifesting  power  and  impressibUity,  of 
the  whole  of  such  a  living  and  willing  Being — that  is,  of  a  Being 
which,  though  truly  an  unity,  is  yet  fixed  and  impressed  exter- 
naUy,  so  to  speak,  by  the  self-manifesting  power  of  its  surroimd- 
ings,  while  yet  it  continues  within  free  and  self-changeful  from 
moment  to  moment,  and  at  the  same  time  essentially  self-mani- 
festing, of  course,  like  all  things  else  in  both  spheres  of  action, 
what  are  we  to  expect  in  these  circumstances  but  that  that 
Being  shall  be  doubly  self-manifesting !  that  is,  self-manifesting 
to  self ;  in  other  words,  conscious  of  self,  or  self-conscious  ? 

Such,  according  to  our  views,  must  be  and  is  the  condition  of 
Being  in  general,  and  of  the  individual  in  particular,  in  which 
self-consciousness  manifests  itself,  and  by  which  that  individual 
is  put  in  possession  of  the  pronoun  of  the  first  person.  It  im- 
plies quantity  or  intensity  of  reality,  along  with  a  true  unity  in 
the  individual  And  this  it  is  wliich,  according  to  our  philosophy, 
constitutes  a  spirit  or  mind,  that  is,  a  Being  in  which,  along  with 
a  certain  amount  of  fixation  of  regard  determined  from  without, 
there  is  also  a  certain  amount  of  flow,  or  of  that  which  is  unde- 
termined and  free  to  determine  itself  by  a  self-determining  power 
within.  Grant  this,  and  then,  while  it  exists  thus  potentially 
determinable,  but  not  yet  determined,  there  may  be,  within  the 
compass  of  the  composite  mental  frame  described,  action  and 
reaetion,  whence,  in  virtue  of  the  self-manifesting  power  common 
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to  all  Being,  there  will  result,  within  the  compass  of  a  Being 
which  is  an  unity,  a  manifestation  of  Being  to  Being — ^that  is, 
there  will  result  a  manifestation  of  a  Being  to  himself — that  is, 
self-consciousness,  the  "  I  am ''  or  "  I,"  which  implies  "  I  am." 

Here  we  have  the  steed  at  the  starting-post,  imeasj  during 
the  moment  of  detention,  but  eager  for  the  race.  And  unhappy 
the  creature  that  will  not  start,  but  only  curvets  and  whips 
himself  round  and  round  for  ever  in  the  small  circle  of  I, — ^I, — I, 
me, — me, — ^me, — in  mere  self-consciousness. 

Attention.  Genius, — ^What  has  now  been  described  is  obviously 
the  function  of  «e(/'-consciousness  in  its  culmination  form,  in  its 
purest  state — that  state  in  which  the  percipient  has  succeeded  in 
blinding  himself  to  all  his  surroundings,  and  has  for  the  moment 
become  the  universe  to  himself.  Now,  such  a  state  is  not  normal 
to  any  Being  who  is  a  member  in  the  universe.  What  is  normal 
is,  that  each  being  a  member  of  the  universe  should  give  his  mind 
more  or  less  to  the  objects  which  surround  him,  and  which  are  at 
the  time  presenting  themselves  to  him — ^that  is,  that  he  should 
iix  his  consciousness  more  or  less  upon  them.  Now,  when  this 
is  done,  self-consciousness  is  modified  into  the  weU-known  and 
all-important  state  of  mind  named  Attention,  And  the  well-being 
of  a  mind  consists  in  its  ability  to  attend  to  external  objects  as 
it  wills,  or  to  bestow  itself  otherwise  as  it  ought.  It  is  this  which 
constitutes  self-command — ^the  highest  of  all  commands. 

Attention,  however,  in  all  its  most  fruitful  forms  of  existence,  is 
rather  a  continued  acquiescence  than  a  sustained  volition.  That 
kind  of  application  which  is  not  only  a  fountain  for  recollections 
and  abstractions,  but  for  new  views  in  connection  with  its  object — 
that  kind  of  application,  in  short,  which  constitutes  Genius,  could 
never  be  acquired  by  any  effort  of  will,  however  intense,  or  by 
any  degree  of  forced  attention,  however  sustained.  It  is  rather 
a  yielding  to  a  charm  in  some  object,  and  a  spontaneous  brood- 
ing upon  that  object,  imtil  out  of  the  egg  there  comes  of  its  own 
accord,  a  feathered  fowL  It  is  more  a  phenomenon  of  self-foiget- 
f  ulness  than  of  self-command.  Cosmically  considered,  it  is  indeed 
strength;  but  in  him  who  has  genius  viewed  as  an  individual 
there  is  always  too  much  reason  to  apprehend  that  it  will  be 
associated  with  notable  personal  weaknesses  or  defects. 

In  purely  psychical  beings  attention  is  of  course  constitutional. 
It  constitutes  all  the  provision  that  they  have  for  their  safety.  It 
is  then  a  state  of  watching  ever  ready  to  become  emotional,  as 
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aiarm,  and  to  issue  in  a  rapid  retreat  from  the  alarming  object ; 
and  this  retreat  is  often  so  well  regulated,  and  yet  so  blindly 
done,  as  to  look  like  a  merely  physical  repulsion. 

And,  indeed,  a  large  view  of  Nature  leads  us  to  infer  that  there 
18  a  complete  series  of  guiding  relations  operating  between  all 
individualised  objects  in  the  universe.  It  appears  to  commence 
in  universal  gravitation,  or  rather  perhaps  in  that  still  more 
extensive  world-isolating  action,  or  cosmical  repulsion,  by  which 
the  fixed  stars  are  kept  from  falling  in  upon  each  other.  Then 
receiving  continual  accessions  of  guiding  power,  as  the  beings  in 
which  it  exists  are  more  richly  endowed,  it  gives  the  wonderful 
instincts  of  the  lower  animals;  and  ultimately,  in  ourselves,  it 
gives  distinct  perception  with  its  normally  accompanying  feelings. 
Whether  it  be  not  too  bold  to  say,  with  the  admirable  Leibnitz, 
that  perceptivity  and  its  correlative  perceptibility  are  co-extensive 
with  the  whole  sphere  of  individualised  being,  may  be  a  question  ; 
but  it  would  be  certainly  more  unwarrantable  on  the  other  hand 
to  affirm  that  there  can  be  no  kind  of  vision  or  guidance  from 
without,  between  one  object  and  another,  except  that  one  particu- 
lar kind  which  is  known  to  us  as  perception. 

In  alarm  with  its  reciprocal  mode  of  action, — namely,  appetite 
or  attraction  towards  objects  which  are  congenial, — ^we  have  what 
seeiBfl  to  constitute  the  entire  mental  action  of  hosts  of  sentient 
creatures  low  in  the  scale  of  animated  nature.  Most  insects,  cer- 
tainly, cannot  ]>osse8s  anything  better  than  a  very  general  and 
indistinct  vision  of  an  object ;  and  yet  that  vision,  such  as  it  may 
be,  IB  very  effective  for  their  conservation.  When  the  object  seen  is 
an  entomologist,  for  instance,  approaching  with  a  view  to  capture, 
each  species  of  insect  has  its  own  moment  of  taking  wing  so 
definitely  marked,  that  instead  of  anything  mental,  the  resultant 
motion  looks  more  like  a  simple  repulsion,  according  to  some  law 
of  the  distance.  That  the  action  is  not  merely  mechanical,  however, 
not  a  result  of  an  incident  force  merely,  is  proved  by  the  mistakes 
which  these  exquisitely  psychical  beings  so  often  commit  Thus 
objects  of  the  most  dissimilar  nature,  nay,  a  shadow  as  well  as  the 
object  of  which  it  is  the  shadow,  when  it  comes  within  a  certain 
distance  of  them,  or  over  them,  will  cause  them  to  be  off;  and  this 
certainly  indicates  that,  not  a  merely  physical  repulsion,  but  alarm, 
accompanying  defective  vision,  is  the  cause  of  their  flight. 

Perception,  Intuition. — But  in  man  the  issue  is  very  differ- 
ent.    The  self-manifesting  power  of  the  external  object  does, 
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indeed,  tend  to  fix  the  inner  activity  of  the  percipient,  so  far  as  to 
invite  attention  to  that  object.  But  that  self-manifesting  power 
from  without  is,  at  the  same  time,  met  by  the  self-manifesting 
power  of  the  percipient  himself,  acting  in  a  direction  quite  oppo- 
site. Thus  the  impression  which  is  being  produced  by  the  object 
presenting,  is  resisted  and  stopt,  and,  in  a  word,  defined  to  the 
percipient.  The  two  self-manifesting  powers  directly  meet,  and 
there  results  that  phenomenon  which  is  properly  expressed  by 
saying  that  the  subject  perceives  the  object  The  self-manifesting 
power  of  the  object  reaches  to  the  percipient,  and  impresses  him 
it  may  possibly  be  in  to  the  very  core  of  his  Being.  He  seizes  and 
holds  the  object  as  the  reality  that  it  is,  though  he  cannot  at  once 
know  it  as  it  is.  Even  in  the  midst  of  his  somatic  environments, 
indeed,  though  at  first  sight  they  seem  as  if  they  must  render  all 
external  perception  impossible,  the  percipient  in  one  moTnent  attains 
to  a  perception  of  the  object  presenting  in  its  true  appearance,  that 
is,  as  presented  to  him  in  terms  of  light  or  sound,  resistance, 
motion,  rest,  &a  That  absolute  moment  is,  indeed,  devel(^>ed 
into  many  moments  in  time,  implied  in  the  successive  stages  of 
somatic  perception,  involved  in  the  elastic  action  of  the  media  of 
light  and  sound,  and  the  inertia  of  the  apparatus  of  the  senses. 
But  these  media  and  mechanisms,  if  they  are  the  appointed 
means,  are  also  the  resistances  in  the  telegraphic  wire  which  retard 
the  free  diffusion  of  object-self-manifestation.  If  by  means  of  the 
senses  only  in  the  embodied  state  the  mind  can  normally  perceive 
external  objects,  it  would,  in  the  free  state,  according  to  our  views, 
do  so  simply  and  in  a  moment,  in  virtue  of  the  extensiveness, 
and  the  corresponding  self-manifesting  power  of  the  objects  pre- 
senting. The  varied  apparatus  of  the  senses  are,  in  our  philo- 
sophy, merely  so  many  schemata  for  securing,  to  a  certain  extent, 
transparency  between  the  external  world  and  the  perceiving  mind. 
In  perception,  it  is  the  object  itself  that  is  perceived,  and  not  any 
image  of  it  How  that  object  comes  to  be  perceived,  not  merely 
as  object  or  reality,  but  as  marked  by  its  own  features,  we  cannot 
now  set  forth.  That  will  appear  when  we  reach  the  cosmical  law 
of  Assimilation. 

Memory.  Idea. — ^And  yet  it  was  necessary  to  allude  to  this  law 
of  assimilation  here,  because  this  law,  while  it  implies  that  the 
external  object  shall  assimilate  the  mind  to  itself,  and  thus  com- 
pass a  state  of  perception  in  that  mind,  also  implies  that  the  mind 
shall  store  up  within  itself  states  that  are  expressive  of  bygone 
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peorceptions,  and  when  no  object  is  presenting  itself,  or  when  the 
mind  is  not  otherwise  engaged,  shall  assimilate  its  nascent  states 
to  its  former  states,  and  thus  tend  to  reproduce  them.  Moreover, 
these  former  states  are  obviously  to  be  expected  to  be  but  faint  when 
compared  with  actual  perceptions.  But  unless  they  are  confused 
they  cannot  but  be  truly  representative  of  the  external  objects  that 
impressed  them.  Further,  since  they  are  products  of  the  law  of 
Assimilation  they  might  be  accurately  designated  "assimilations." 
fiut  plainly,  they  are  those  phenomena  which  are  already  fami- 
liarly known  under  the  names  of  mental  imagery  and  idea,  the 
material  of  memory,  of  imagination,  and  of  thinking  in  general 

Idea  unOumt  memory. — ^Now,  such  imagery  might  possibly  be 
produced  in  the  mind,  though  at  the  time  of  perception  the  mind 
was  giving  itself  wholly  to  the  object  presenting,  or  was  wholly 
absorbed  by  that  object.  In  other  words,  distinct  impressions 
might  possibly  have  been  made  on  the  perceptivity  of  the  mind 
in  the  absence  of  consciousness  of  what  was  going  on  at  the  time. 
But  if  they  have  been  made  on  the  mind  any  how,  they  may  revisit 
it ;  only,  they  cannot  reccdl  the  moment  of  their  acquisition  or 
any  of  those  circumstances  which  have  entered  into  the  conscious 
experience  of  life.  They  can  only  make  their  apparition  in  the 
mind  in  a  dream-like  light,  and  without  giving  any  account  of 
themselyes.  They  must  resemble,  in  this  respect,  constitutional 
or  abiding  impressions — the  laws  of  belief,  or  the  principles  of 
iX>mmon  sense — in  reference  to  which  there  can  be  no  place  for 
memory  since  their  objects  or  causes  are  always  present 

But  in  men  in  general  this  total  absorption  of  the  mind  in 
an  object  presenting  is  a  rare  case.  Normally,  it  is  in  part  only, 
or  if  wholly,  then  very  transiently  only,  that  the  proper  poten- 
tiality, the  inner  activity  or  life  of  man  as  a  percipient,  is  wholly 
fixed  by  an  object  of  perception.  Somewhat  within  is  usually  left 
free  and  undetermined  from  without.  But  though  free,  it  is  not 
stiipt  of  its  self-manifesting  power.  Nay,  when  thus  stimulated 
it  may  be  expected  to  be  in  possession  of  that  power  in  the 
hi^est  degree.  In  what  way  or  ways  then,  let  us  ask,  will  this 
inner  activity  manifest  itself  ?  Now,  to  this  the  answer  cannot 
but  be  manifold.  Here,  a  highly  endowed  self-manifesting  power 
exists  and  acts  in  a  field  which  is  so  extensive,  and  in  which  it 
must  itself  be  so  desultoiy  and  reciprocating  in  its  action  that  a 
great  variety  of  results  must  be  possible.  On  these  it  woidd  be 
wholly  unsuitable  to  enter  here  in  detail. 


r; 
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Personality. — But  among  many  phenomena  we  may  certainly 
conclude  that  the  self-possessed  potentiality  or  spiritual  change- 
fulness  and  causality  of  the  mind,  belonging,  as  it  does,  to  a  Being 
which,  amid  aU  its  changes,  is  still  one  and  the  same,  must  tend 
to  manifest  itself  to  itself  at  the  moment  of  every  change.  A 
moment  in  time  is  not  like  a  point  in  space.  It  has,  and  cannot 
but  have,  a  beginning,  a  middle,  and  an  end,  however  momentary, 
and  while  one  moment  is  departing,  the  next  is  coming ;  and  thus, 
in  virtue  of  the  mind's  essential  life  and  changefulness,  there 
must  result  within  the  mind  a  continually  recurring  manifesta- 
tion of  self  to  self.  And  in  what  point  of  view  will  it  regard  itself 
in  the  first  instance  f  Doubtless  as  often  at  any  rate  as  that  power 
is  for  the  moment  opposed,  it  will  regard  itself  as  a  potentiality  to 
which  freedom  or  self-determining  power  belongs ;  more  shortly, 
there  must  be  a  continually  recurring  manifestation  of  self  to 
self  as  a  Being  possessing  power.  Now,  is  not  this  precisely 
what  every  man  means  when  he  uses  the  all-important  syl- 
lables, *'  I,"  "  me,"  "  myself  ? "  Not  that  we  are  to  suppose  that 
the  ego  could  attain  to  a  knowledge  of  itself  without  the  practice 
secured  to  it  by  the  varied  presentation  of  the  nofir^o.  The 
attempt  to  discover  what  knowledge  the  mind  could  attain  if  it 
were  placed  in  other  circumstances  than  those  in  which  it  con- 
stitutionally exists,  is  hopeless.  We  merely  afiBrm  that,  given 
to  the  mind  those  supporta  and  stimuU  which  it  enjoya  as  a 
member  in  the  cosmos,  it  attains,  through  its  own  intuitional 
power,  to  a  knowledge  of  itself  as  an  ego. 

But  if  the  preceding  views  be  admitted,  we  have  circumvented 
consciousness.  We  have  laid  hold  of  it  in  its  very  citadel  If 
the  preceding  views  be  admitted,  it  follows  that  the  possible  con- 
sciousity  of  a  Being,  or  its  capacity  for  being  conscious,  or  of  having 
a  subjective  cognition  of  anything,  depends  upon  its  possessing  (at 
that  time,  at  least),  a  living  spark  of  liberty  or  of  free  self-mani- 
festing power.  And  that  this  is,  in  reality,  the  uniform  condition 
or  "  the  constant "  in  consciousness,  is  proved  by  the  constantly 
recurring  presence  of  the  pronoun  of  the  first  person  in  every 
mental  experience  from  which  that  pronoun  is  not  designedly 
excluded. 

The  simplest  aflSLrmation  of  consciousness,  then,  is  the  manifesta- 
tion of  self  to  self  as  a  potentiality  capable,  now  of  a  statical,  now 
of  a  d]mamical  state.  This  we  express  in  the  propositions  "  I 
am,"  for  the  statical,  "  I  will,"  for  the  dynamical  - 
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Joy  and  Sadness. — ^After  this  comes  the  manifestation  of  self  to 
self,  as  existing  in  either  of  two  states  differing  as  to  wellbeing  or 
illbdng.  First,  it  may  exist  in  the  full  and  free  play  of  its  own 
intrinsic  activity  without  either  exertion  or  resistance;  or,  secondly, 
it  may  exist  in  a  state  of  suppressed  activity,  that  is,  as  thrown 
into  embarrassment  or  held  in  arrest,  and  capable  only  of  acting 
by  exertion.  And  corresponding  to  these  two  states  of  conscious- 
ness there  are  the  expressions,  '*  I  am  joyful,*' ''  I  am  sad." 

Sight  and  Feeling. — ^But  the  self-manifesting  power  of  the  ego 
does  not  terminate  in  itself,  so  as  to  manifest  to  itseK  nothing  but 
self  and  its  own  intimate  states.  like  self-manifesting  power  in 
general,  that  of  the  ego  is  extensive,  and  it  meets  the  non-ego  in 
the  self-manifesting  power  of  the  latter.  Hence  two  other  states. 
According  as  the  resulting  impress  is  clear  and  distinct,  in  direc- 
tion, from  the  ego,  and  such  as  can  give  independent  play  to 
the  mental  activity,  or,  on  the  other  hand,  such  as  is  confused 
or  rather  fiosed  into  the  embodied  ego  itself,  the  language  of 
consciousness  is,  in  the  first  case,  "  I  see,"  and  in  the  second, 
"  I  feeL" 

Our  Tfieory  of  Conscumsness. 

Such,  according  to  our  philosophy,  is  the  genesis,  and  such  are 
the  conditions  of  the  existence  and  of  the  functioning  of  con- 
sciousness. And  we  conceive  that  if  we  are  right  we  have  deter- 
mined something  that  is  of  importance  in  philosophy.  Descartes 
postulated  "  cogito'*  The  Scottish  philosophers  merely  appeal 
to  consciousness,  asserting  its  supreme  authority,  but  without 
attempting  to  give  any  account  of  it  at  all.  And  the  German 
philosophers,  even  Hegel,  with  all  his  determination  to  get  at  the 
root  of  things  and  establish  a  system  of  absolute  purism,  sets  out 
with  "  I  think  "  as  the  omnipresent  element  in  all  mental  action ; 
nay,  he  assumes  thought  to  be  the  type  of  all  cosmical  action. 
We  set  out  with  something  much  simpler,  nay,  with  that  which 
is  the  very  simplest  of  all  knowable  things,  that  which  is  the 
common  property  of  all  individualised  objects,  material  as  well  as 
mental,  that  which  must  be  possessed  by  them  every  one,  if  aU 
taken  together  are  to  constitute  a  system  or  cosmos.  We  set  out 
merely  with  the  self-manifesting  power  of  being,  that  without 
which  it  cannot  be  thought  of  as  a  reality.  And  having  inves- 
tigated what  its  mode  of  functioning  must  be  in  Beings  which  are 
possessed  of  a  certain  amount  of  potentiality,  at  least  while  they 
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exist  as  members  in  the  cosmos,  we  have  found  that  it  must  give 
rise  in  the  individual  to  a  self-manifestation  of  self — ^in  other 
words,  to  self-consciousness  and  consciousness  in  general 

And  now  we  are  in  a  condition  to  inquire  into  the  value  of 
consciousness  as  a  truth-imparting  faculty,  and  to  ascertain  per- 
haps, or  at  any  rate  to  suggest,  whether  there  may  not  possibly  be 
a  simpler  state  of  intellectual  action  in  which  the  nonrcgo  alone 
shall  take  an  active  part,  and  which  therefore  will  be  objectively 
trustworthy  in  a  higher  degree.  • 

The  condition  necessary  to  the  existence  of  consciousness  in 
the  ordinary  meaning  of  the  term,  we  have  foimd  to  be  a  proper 
potentiality  in  the  individual  so  great,  that  it  is  not  all  engaged 
or  fixed  by  the  object  presenting,  but  remains  centrally,  so  to 
speak,  unimpressed  or  free,  that  is,  in  possession  of  its  own 
proper  changefulness ;  and  it  is  to  the  development  of  the  mind 
into  this  dualised  mode  of  action  that  consciousness  attaches. 
Thus,  when  the  light  of  the  morning  streams  in  at  the  window, 
the  stimulus  awakes  the  reposing  mind  of  the  healthy  sleeper 
into  consciousness,  and  with  regard  to  any  object  to  which  his  eye 
or  his  ear  may  be  open,  he  says,  "  I  see  it,  I  hear  it,"  I  think  this 
or  that  about  it  Here  we  have  the  mind  acting  normally  in  con- 
sciousness. And  this  plainly  cannot  but  be  of  the  greatest  value 
to  the  individual ;  because  along  with  whatever  else  it  gives,  it 
gives  also  himself,  and  therefore  puts  him  immediately  up  to  any 
danger  or  any  benefit  which  the  object  presenting  may  bring  along 
with  it.  But  this  very  fact  (that  consciousness  seems  to  be  a  con- 
servative function)  assists  in  suggesting  the  inquiry,  whether,  while 
one  may  still  continue  in  the  waking  state,  a  perception  of  objects 
may  not  be  attainable  from  which  all  egotistical  reflexion  on  the 
part  of  the  observer  shaU  vanish,  and  the  **  it "  only  remain,  that 
is,  the  object  as  it  is,  in  terms  of  a  pure  knowledge  of  it  ?  To  ask 
for  more, — ^to  ask,  for  instance,  a  knowledge  of  *'  the  object  as  it 
is  in  itself/' — ^is  either  to  imply  that  knowing  and  being  may  be 
one  and  the  same  thing ;  or  it  is  to  speak  nonsensa  But  it  is  a 
fair  question  whether,  besides  and  beyond  every-day  conscious- 
ness, there  may  not  be  a  state  of  vision  from  which  the  subjective 
element  has  for  the  time  vanished,  or  at  any  rate  is  on  the  eve  of 
vanishing,  so  that  the  entire  mental  action  shall  belong  to  the 
object,  and  purely  represent  it  ? 
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Sf/nifiesis  and  Analysis. 

Let  us  approach  this  inquiry.  And  here,  in  the  very  first  place, 
it  would  be  desirable  if  we  could  identify  the  two  phases  of  the 
dualised  mode  of  action  which  we  have  described  with  familiar 
names.  The  first  13  that  in  which,  in  virtue  of  the  self-manifesting 
power  of  its  environments,  or  of  its  own  former  states,  the  mental 
activity  is  impressed  by  that  which  is  not  itself  as  actually  in 
play,  and  by  being  so  impressed  affirms  the  existence  of  that 
which  is  impressing  it.  The  second  is  that  in  which,  in  virtue  of 
its  own  intrinsic  power  and  liberty,  it  may  ramble  among  its 
environments,  fixing  on  this,  and  neglecting  that,  as  it  pleases, 
being  obliged  meanwhile  to  affirm  only  itself.  Now,  do  these,  our 
two  typical  modes  of  mental  action,  correspond  to  any  that  are 
well  known  and  which  have  appropriate  names  ?  Tes ;  is  not  the 
former,  let  us  ask,  precisely  that  which  is  well  known  as  the 
syniheHc  action  of  the  mind — ^that  in  which  the  mind  exists  and 
acts  as  a  member  in  the  universe,  striking  with  this  object  or 
idea,  or  with  that,  as  it  may  happen  to  present  itself,  and  so 
affirming  it?  And  is  not  the  latter  precisely  that  which  is 
known  as  the  analytic  action  of  the  mind — that  in  which  the  mind 
exists  and  acts  as  an  universe  itself,  or  at  any  rate  an  universe 
to  itself,  affirming  its  own  existence  independently  of  that  of  the 
outward  universe,  or  even  in  opposition  to  it  ?  These  agreements 
with  well-ascertained  phenomena  will  not  be  disputed. 

We  may  say,  then,  that  the  existence  of  consciousness  depends 
on  the  development  of  the  mental  action  in  the  individual  into  a 
synthetico^analytic  rhythm.  And  it  has  appeared  that  the  con- 
dition necessary  to  such  a  development  is  that  the  mind  shall  be 
normally  afiTected,  on  the  one  hand.  Its  a  member  in  the  universe, 
and  so  far  fixed,  while  on  the  other  hand  it  is  not  wholly  engaged 
or  fixed  by  that  which  is  other  than  itself,  but  continues  to  a 
certain  extent  free,  that  is,  in  possession  of  its  own  proper 
potentiality,  and  a  spectator  of  itself  as  well  as  its  surroundings. 

Synthesis,  its  value. 

Now,  in  this  mental  rhythm,  supposing  all  to  be  correct  from 
the  firsts  that  which  is  of  the  greatest  value  to  knowledge  is 
obviously  the  synthetic  phase ;  for  it  is  in  this  phase  that  the 
perceptivity  of  the  mind  strikes  with  the  perceptibility  of  the 
object,  whether  real  or  ideal ;  and  it  is  in  this  phase  that  the  two 
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become  united  by  that  bond  which  constitutes  "affirmation," 
which  is  the  well-known  condition  of  all  knowledge.  And  if 
there  were  no  impediments  in  the  way  of  a  simple  perception  of 
things  as  they  are,  there  would  be  no  need,  in  order  to  perfect 
knowledge,  of  any  other  phase  of  mental  action,  but  simply  this, 
the  synthetic.  And  indeed,  such  a  state  of  mental  action  seems  to 
exist  to  a  wonderful  extent  in  those  animated  species  which  are 
denizens  of  the  world  along  with  man,  but  of  whose  privil^s  it 
forms  no  part  that  they  should  enjoy  the  most  precious  but 
dangerous  gift  of  liberty.  The  bee  is  a  master  of  the  calculus 
without  knowing  it,  and  without  one  thought  about  integrals 
constructs  its  cells  accordingly.  A  chick,  instead  of  pecking  or 
grasping  at  the  moon  like  a  child,  is  in  full  possession,  the  day  it 
leaves  the  egg,  of  the  true  distances  of  objects,  as  well  as  of  the 
true  nature  of  objects  which  are  in  relation  to  its  own  well-being. 
Given  a  particle  of  food  within  that  horizon  which  the  mother 
thinks  safe,  and  permits  her  little  one  to  range  over,  and  within  the 
eyesight  of  the  chick,  and  that  chick  immediately  discriminates 
both  as  to  where  and  what  that  particle  is,  and  runs  right  up  to 
it,  seizes  and  swallows  it.  In  a  word,  throughout  the  animal  king- 
dom generally,  as  soon  as  the  organisation  of  the  individual  is 
adequate  to  accomplish  the  functions  which  the  knowledge 
demands,  there  is  to  be  observed  already  a  perfection  of  know- 
ledge-in-use  compared  with  which  applied  human  science  in  its 
most  advanced  state  is  no  better  than  laborious  bungling.  But 
in  order  to  secure  such  a  state  of  things,  and  thus  to  enter  simply 
and  beautifully  into  the  system  of  the  cosmos,  it  follows  either 
that  there  must  be  sacrificed  that  which  to  all  men  worthy  of 
the  name  is  the  most  precious  of  all  things,  namely,  liberty,  or 
else,  that  that  over-potentiality,  which  is  the  source  of  liberty, 
shall,  on  the  presentation  of  objects,  be  capable  of  adopting  or 
falling  into  a  state  of  complete  fixation  and  repose  (which,  doubt- 
less, the  presentation  of  an  object  tends  to  induce),  so  that  the 
whole  mind  may  give  itself  to  the  object  purely  as  a  percipient, 
and  act,  or  rather  exist,  purely  as  an  intuitional  agent.  Now,  such 
a  condition  of  mind,  if  it  be  at  all  attainable,  is  obviously  excep- 
tional, and  difficult  to  be  attained.  It  implies  in  the  mind  syn- 
thetic action  only.  But,  in  all  cases  of  ordinary  consciousness, 
the  analytical  phase  of  mental  action  subsists  along  with  the 
synthetic. 
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Analysis,  its  evil. 

Analysis  is  obviously  the  fonctioniDg  of  the  free  activity  in 
the  intellectual  sphere,  that  is,  when  the  mind  is  dealing  with 
an  object  of  some  kind  or  other  which  is  distinct  from  itself. 
It  is  a  different,  but  not  a  wholly  different  mode  of  function- 
ing from  synthesis.  Thus,  when  an  object  inexorably  pre- 
sents itself,  the  mind,  though  insisting  on  indulgence  in  its 
analytic  phase,  cannot  refuse  to  strike  with  that  object  or  idea 
altogether — it  cannot  choose  but  hold  or  affirm  that  object  more 
or  less.  But  inasmuch  as  every  affirmation  by  the  mind  of 
something  else  than  itself  is  necessarily  a  limitation  of  its  own 
liberty,  which  is  its  very  life,  aU  such  affirmations  exist  in  opposi- 
tion to  its  own  interest  as  a  thing  of  life.  And,  therefore,  the 
mind,  in  so  far  as  it  acts  out  of  a  regard  to  its  own  volitional 
nature,  endeavours  to- shake  itself  free  from  every  such  affir- 
matioiL  And  when  it  cannot  do  so  altogether,  it  seeks  to  modify 
that  affirmation,  to  restrict  its  sphere,  to  change  its  form,  and,  in 
a  word,  ultimately  to  substitute,  if  it  can,  a  negative  for  a  positive 
view  of  it,  that  is,  to  deny  what  it  at  first  affirmed. 

Let  it  not  be  inferred  from  this,  however,  that  the  discovery 
of  the  realities  which  surround  us,  and  a  belief  in  them,  will  come 
to  an  end.  In  denial,  no  less  than  in  affirmation,  there  is  the 
maintenance  or  admission  of  some  determinate  relation  between 
the  mind  and  the  object  denied.  No  better  in  negative  than  in 
affirmative  propositions  does  the  liberty-loving  activity  of  the  mind 
succeed  in  emancipating  itself  altogether  from  cosmical  relations. 
The  proposition  binds,  whatever  its  form.  And  so  long  as  the 
individual  mind  thinks  in  propositions  (which  it  cannot  avoid 
doing  if  it  think  at  all)  it  cannot  be  its  own  universe,  and  merely 
the  critic  and  the  questioner  of  any  other  universe  which  other 
people  may  possibly  suppose  to  exist.  It  must  believ&  It  must 
exist  in  relation  with  much  that  is  other  than  self,  or  at  any 
rate,  with  much  which  can  be  construed  as  self,  only  by  a 

manifest  perversion  of  common  sense.    (Fichte.) 

» 

The  Antilogies  of  Consciousness, 

But  here,  from  this  twofold  functioning  in  consciousness,  from 
this  synthetico-analytical  rhythm  of  mental  action  which  is 
normal  to  the  waking  state  in  man,  a  phenomenon  tends  to  result 
which  is  of  the  greatest  interest,  and  which  has  been  productive 


46  RELATION  OF  CONSCIOUSNCSS  TO  PURE 

of  the  most  fatal  effects  in  philosophy.  Thought,  when  applied 
to  objects  which  are  transcendent,  according  as  one  or  other  of 
these  two  phases  takes  the  lead,  tends  to  issue  in  uttering  con- 
tradictions. Moreover,  these  contradictions  have  been  looked 
upon  as  of  co-ordinate  authority.  And  hence,  being  set  oiT  the 
one  against  the  other,  the  object  to  which  they  relate  has  been 
excluded  from  the  sphere  of  philosophy,  even  as  that  which  can- 
not be,  or  at  any  rate  that  which  cannot  be  reached  in  a  manner 
satisfactory  to  intelligence.  These  contradictions  Kant  has  de- 
veloped with  great  scientific  beauty.  But,  happily  for  the  in- 
terests of  philosophy,  though  he  named  them  the  antinomies  of 
pure  reason,  and  though  he  could  not  see  what  was  wrong,  yet 
he  felt  that  something  was  wrong,  and  he  would  not  succumb  to 
them.  In  the  face  of  all  the  dogmatic  contradictions  which  the 
dialectic  of  such  transcendent  themes  implied,  he  affirmed 
the  being  of  a  God  whom  it  is  reasonable  and  therefore  right 
to  worship,  of  design  in  nature  implying  a  Creator,  of  liberty 
in  man  implying  responsibility,  and  such  a  state  of  things  hese 
as  implies  a  hereafter.  These  great  truths  Kant  foimd  firmly 
resting  in  human  intelligence  on  a  basis  which  was  quite  secure, 
and  to  which,  rather  unfortunately  perhaps,  he  gave  the  name  of 
"  the  practical  reason."  And  more  lately  Sir  W.  Hamilton  has 
endeavoured  to  remove  the  reproach  of  a  break  or  rather,  indeed, 
a  break-down  in  the  philosophy  of  Kant  in  this  field,  by  regard- 
ing these  contradictions  as  the  product  of  a  mental  impotency, 
which,  while  giving  both  as  true,  gives  them  also  in  such  a  rela- 
tion to  each  other  that  one  of  them  must  be  true  (though  the 
dialectic  cannot  say  which),  and  therefore  possibly  that  set  which 
all  sound  philosophers,  along  with  common  sense  itself,  affirm. 

Now,  both  the  philosopher  of  Konigsberg  and  he  of  Edinburgh 
were  led  to  thek  respective  hypotheses  by  regarding  the  contradic- 
tions which  emerge  during  the  logical  manipulation  of  the  leading 
ideas  in  philosophy  and  theology  as  of  equal  moment  and  authority, 
and  such  that  each,  when  compared  with  the  other,  completely 
neutralises  it.  Herein  is  their  grand  mistake.  In  point  of  fact,  the 
two  conclusions  which  contradict  each  other  do  not  stand  on  the 
same  basis  at  all.  They  are  not  like  two  rays  of  the  same  kind 
of  incident  light,  which,  after  pursuing  different  routes,  on  being 
thrown  upon  the  same  screen,  interfere  with  each  other  and 
produce  darkness.  They  are  rather  like  the  electro-magnetic  phe- 
nomenon, half  the  movement  in  which  is  always  at  right  angles. 
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or  around  the  other.  Instead  of  being  really  entitled  to  such  a 
name  as  antinomies  of  reason,  they  are  merely  antilogies  of  con- 
sdonsnesa — ^the  one  the  development  of  the  analytic  phase  of 
mental  action,  the  other  the  manifestation  of  the  synthetic.  The 
analytic,  which  is  ever  driving  towards  zero,  is  merely  the  contre- 
conp  of  the  synthetic,  which,  left  to  itself,  inevitably  affirms  the 
nniveise,  thongh  as  yet  it  knows  no  details.  The  seemingly 
paradoxical  equation,  in  which  much  deep  thinking,  ancient  and 
modem,  oriental  and  occidental,  is  brought  into  its  most  articulate 
form,  namely,  ''pure  being  =  nothing,"  is  not  a  homogeneous, 
not  a  simultaneous  equation.  And  to  build  the  imiverse  of  things 
on  such  a  basis  is  to  build  on  a  merely  subjective  phenomenon, 
difficult  to  be  reached  even  in  human  consciousness,  and  peculiar 
perhaps  to  man.  Still,  inasmuch  as  it  is  to  be  found  in  conscious- 
ness, and  truly  represents  in  its  purest  and  most  abstract  form 
the  rhythm  or  ''process"  of  consciousness,  it  is  a  symbol  of  value, 
and  cannot  but  serve  as  a  key  by  which  nature  may  be  partly 
opened,  and  obscurely  formulated  to  a  certain  extent    (Hegel.) 

Analysis,  its  good. 

But  after  these  remarks,  which  seem  to  be  only  in  disparage- 
ment of  analysis  as  an  intellectual  power,  it  may  with  seeming 
justice  be  asked  whether  then  we  hold  analysis  to  be  the  enemy 
of  all  coemical  truth,  and  essentially  a  destroyer  of  all  but  self? 
Now  to  this  we  say.  No.  It  is  only  when  analysis  acts  abusively, 
only  when  it  takes  possession  of  the  whole  field  of  inquiry  and 
careers  over  it,  that  it  is  so.  Is  analysis  then  in  the  mind,  it 
may  be  further  asked,  merely  to  interfere  with  and  to  limit  dis- 
covery ?  To  this  we  say.  No,  again.  The  analytic  function  of  the 
mind  is  the  true  self-conservative  principle.  It  has  for  its  aim  the 
highest  of  all  aims,  the  conservation  of  the  conscious  self,  the 
maintenance  of  a  self-possessed  changefuluess  within  (which  is  life 
and  liberty),  in  circumstances  which,  if  not  thus  resisted,  tend  to 
fix  the  whole  mind  as  a  stereotype  of  nature,  to  reduce  the  uni- 
verse of  thought  to  mere  instinct  and  memory.  But  this  function 
it  can  accomplish  only  as  acting  in  sisterhood  in  the  mind  when 
the  mind  is  acting  synthetically — ^that  is,  intuitively  or  as  an  open 
perceptivity.  Now  this  analysis  can  and  does,  nay,  cannot  but  do. 
And  hence  the  analytic  phase  of  the  mind's  action  becomes  no 
less  valuable  in  the  intellectual  than  it  is  in  the  volitional  sphere 
of  mental  life.    For  as  in  the  volitional  sphere  it  is  the  safeguard 
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of  liberty,  so  is  it  in  the  intellectaal  sphere  the  safeguard  against 
wholesale  error.  In  the  inteiest  of  its  own  liberty  and  life,  it  is 
so  parsimonious  of  belief,  so  reluctant  to  be  bound,  that  it  scru- 
tinises everything  before  it  consents  to  strike  with  it  and  to  hold 
it  for  true.  It  delights  in  "  suspending  the  judgment,"  which  the 
Pjmrhonist  holds  to  be  the  very  principle  of  philosophy.  While 
the  mffUhetie  Juibit  of  the  mind  lays  hold  of  objects  "  en  masse,'* 
the  analytic  pructice  consents  to  close  with  them  only  in  minima. 
Happily  its  own  intrinsic  activity  calls  upon  it  to  shift  its  ground 
very  rapidly  from  one  minim  of  intuition  to  another;  and  its 
native  love  of  rambling,  and  the  personal  interest  which  it  has 
more  or  less  in  almost  everything,  disposes  it  to  exercise  a  selec- 
tive attention  ("Abstraction")  among  them.  And  thus  such 
minutiae  as  are  admitted  increase  in  number  in  the  mind.  In 
reference  to  one  object  after  another  given  by  synthesis,  analysis, 
having  attempted  in  vain  to  deny  and  reject,  gives  in,  and  begins  to 
affirm  what  it  at  first  attempted  to  deny.  And  analysis  idtimately 
becoming  fatigued,  and  the  s]mthetic  phase  (which  is  always  im- 
minent and  spontaneous)  supervening  and  taking  possession  of  the 
whole  field,  the  entire  object  given  at  first  comes  to  be  held  again, 
not  as  a  multitude  of  minutiae,  but  in  its  unity,  its  totality.* 

Has  all  this  long-sustained  application  to  the  object,  then,  this 
exhaustive  analysis  of  it,  been  useless  ?  Has  all  this  labour  been 
mere  waste,  except  in  so  far  as  haply  being  the  spontaneous  play 
of  the  activity  ? — 

*'  Labor  ipse  volnptas." 

This  it  is  in  an  eminent  d^ree.  But  no,  as  to  analysis.  To  the 
human  mind  in  its  embodied  state  such  work  is  indispensable. 
Analysis  is  the  only  condition  of  clear  and  distinct  perception.  In 
fact.  Nature,  as  she  is  received  at  first  by  the  embodied  mind,  is 
received  merely  as  a  glare.  Her  first  telling  upon  the  mind  is  as  a 
crowd  of  sensations  merely.  In  order  to  render  nature  intelligible, 
analysis  is  altogether  indispensable.  To  this  fact  our  organisation 
in  its  every  detail,  and  every  one  of  the  senses,  is  a  witness.  It  is 
expressly  in  order  that  they  may  be  able  to  effect  analysis  that 
they  have  been  constructed.  They  give  everything  in  the  veriest 
minima,  each  minim  on  the  tip  of  a  nervelet 

*  See  <*  An  Inquiry  into  Human  Nature,*'  by  John  O.  Macyicar,  D.D..  author 
of  "The  Catholic  Spirit  of  True  Religion/*  &c  &c.  Simpoon.  Marshall,  &  Co., 
1868.    Appendix  B,  "  On  Method." 
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This  is  not  all,  indeed,  that  their  structore  gives.  In  thus 
awaking  manifold  sensations,  the  senses  also  transmit  new  force 
from  the  cosmos  into  the  mind.  And  by  this  the  mind  is 
rendered  more  powerful  than  it  was  when  asleep,  and,  consequently, 
it  is  more  fully  bent  on  acting  as  a  power,  and  therefore  in  bestow- 
ing itself  on  the  analysis  of  the  object  which  causes  the  aggregate 
of  sensations. 

And  what  holds  in  reference  to  the  objects  of  the  senses  holds 
in  reference  to  objects  generally.  All  impressions  made  on  the 
embodied  mind  are  at  first  of  the  nature  of  a  glare  merely.  They 
present  themselves  to  ignorance,  and  it  is  analjnsis  that  enables 
us  to  chip  the  shell  of  that  ignorance,  and  to  see  clearly  and  dis- 
tinctly over  and  into,  and  before  and  behind,  and  so  to  clear  the 
wi^  for  a  full  understanding  of  the  object.  Meanwhile  synthesis 
which,  as  has  been  already  stated,  is  always  spontaneous  and 
imminent,  is  always  ready  as  soon  as  and  as  often  as  analysis 
intramits,  to  restore  to  the  object,  now  dear  and  distinct,  its  primal 
unity  again.  If,  then,  we  have  much  to  say  against  analysis  as  a 
dangerons  gift  to  Beings  whose  wellbeing  consists,  not  in  isolating 
themselves,  but  in  closing  with  their  true  relations  in  the  cosmos, 
so  that  they  may  fulfil  their  mission  and  attain  their  destiny,  we 
have  also  much  to  say  in  its  favour  as  a  protection  against  im- 
position, as  the  safeguard  of  liberty,  and,  in  a  word,  of  all  that 
adds  dignity  to  humanity. 

But  let  us  not  refrain  any  longer  from  asking  whether  there  is 
reason  to  conclude  that  this  structure  of  mental  functioning,  which 
we  thus  hold  to  represent  and  explain  the  phenomena  of  con- 
sdonsness,  is  permanent  and  unalterable,  or  whether  there  may 
not  be  some  other  form  of  intellectual  functioning  that  is  more 
simple.  In  treatises  on  the  philosophy  of  mind  in  general,  con- 
sciousness is  regarded  as  the  constant  in  all  thought,  and  the 
universal  criterion  of  truth.  Its  antilogies  are  indeed  admitted,  and 
are  granted  to  be  insuperable ;  but  they  are  therefore  insisted  on  as 
indications  of  the  shortness  of  our  intellectual  tether,  and  evidence 
of  the  impossibility  of  our  canyiug  up  knowledge  into  any  of  the 
great  questions  of  philosophy,  or,  indeed,  beyond  the  sphere  of 
sensuous  experience.  The  great  points  of  philosophy  we  are  told  to 
abandon  or  to  relegate  to  the  domain  of  faith ;  while  with  regard  to 
fiedth  the  general  impression  is,  that  however  necessarjr  it  may  be 
for  man,  both  with  reference  to  this  world  and  the  next,  yet  it  is 
not  so  respectable  as  knowledga 
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Are  the  antilogies  of  consciousness,  then,  let  ns  ask,  ultimate 
teachings  of  intelligence  from  which  we  cannot  escape,  which  we 
cannot  explain,  and  to  which  we  must  blindly  submit?  To  this 
we  answer  No ;  there  is  much  as  to  these  phenomena  which  is 
full  of  hope.  Thus,  is  not  that  mood  which  we  have  found  to  give 
consciousness,  an  expanded,  nay,  we  might  say  a  dichotomized 
mode  of  mental  functioning  ?  On  the  one  aspect  it  is  cosmical, 
on  the  other  it  is  personal ;  on  the  one  aspect  it  is  systemic,  on 
the  other  it  is  individual ;  on  the  one  it  is  passive  or  receptive 
merely,  on  the  other  it  is  active  or  aggressive.  Looking  for 
something  analogous  to  it  far  down  the  stream  of  Being,  we  are 
reminded  of  the  polarised  state  as  compared  with  the  non-polarised. 
And  stiU  farther  down,  we  are  reminded  of  the  flower  with  its 
blossom  fully  expanded  to  the  sunbeam,  as  compared  with  the 
flower  when  closed  in  the  absence  of  the  sun.  Both  phases  of 
mental  action  do  indeed  agree  when  viewed  in  reference  to  the 
intellectual  sphere,  in  having  as  their  common  ground  the  same 
property,  perceptivity,  namely,  or  the  faculty  of  intuition.  But 
the  one  of  them,  the  personal,  or  analytic,  is  always  playing  itself 
off  against  the  other,  is  always  selecting,  neglecting,  or  denying, 
or  only  tacitly  assenting ;  while  the  other,  the  cosmical,  the  rela- 
tional, the  synthetic,  is  always  spontaneously,  openly,  indiscrim- 
inately.  muversaUy.  aflBnning. 

Now,  does  not  such  an  antithetic,  nay,  somewhat  contradictory, 
mode  of  action  in  an  agent  which  nevertheless  is  all  the  while 
a  true  unity,  lead  us  to  expect  that  surely  that  agent  must  be 
capable  of  another  mode  of  mental  functioning  also,  in  which 
both  these  phases  have  lapsed  into  an  unity,  in  which  the  analjrtic 
shall  be  sheathed,  as  it  were,  or  concentrated  in  the  synthetic, 
and  all  personal  interest  hushed  in  the  harmony  of  the  universe  ? 
And  of  such  a  state  of  things  have  we  not  a  repetition  in  that 
condition  of  the  organisation  by  which  sleep  is  induced  ?  Thus, 
in  the  waking  state,  the  muscular,  or  rather  the  myo-cerebro- 
neural  system,  exists  in  a  state  of  tension  and  antithesis.  But 
such  a  state  cannot  exist  without  intermission.  Fatigue  and 
the  periodicity  of  planetary  life  demand  another  state  alternating 
with  this  the  tense  and  antithetic, — a  lapse,  namely,  or  fedling 
away  from  that  state  of  tension  and  balanced  opposition  into  the 
folded  rhythm  to  which  sleep  is  proper. 

And  here  the  interesting  inquiry  presents  itself.  Suppose  such 
a  state  of  simple  intellectual  repose,  lucidity,  or  perspection,  to 
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exist,  and  the  object  piesenting,  whether  real  or  ideal,  to  be  with- 
drawn, what  will  the  state  of  mind  be  then  ?  Will  not  all  mental 
action  consist  in  intuition  pnre  and  simple  ?  Will  not  the  pre* 
sentation  of  objects  to  the  mind  be  responded  to  by  a  simple  and 
steady  perception  of  them  ?  Will  not  things  be  seen  immediately, 
instinctively,  and  known  as  they  are, — ^though  still  of  course  in 
tenns  of  knowledge,  and  not  otherwise  ? 

Now,  it  is  well  known  that  the  philosophers  of  India,  with 
somewhat  general  consent,  as  also  some  of  those  of  Europe,  main- 
tain that,  by  a  long  cultivated  discipline  of  contemplation,  it  is 
possible  to  bring  to  a  state  of  rest  the  usually  ceaseless  activity 
and  changefulness  of  the  mind,  and  to  command  such  perfect 
lepose  that  the  soul  is  absorbed  in  vision,  and  mirrors  the  universe, 
at  that  time,  namely,  when  in  their  own  beautiful  language,  the 
pride  of  the  **  I  am"  is  subdued.  And  without  maintaining  that 
such  a  state  of  simple  and  impersonal  perception  is  ever  reached 
in  the  actual  experience,  at  least,  of  the  Anglo-Saxon  mind,  may 
it  not  be  fairly  r^arded  as  a  limit  ?  And,  as  a  limit,  may  it  not 
be  fairly  used  in  metaphysical  inquiries,  as  limits  are  used  by  mathe- 
maticians in  physical  inquiries  ?  It  is  certainly  no  small  consolation 
to  think  that  mental  action,  when  existing  in  its  limit  as  pure 
perspectivity  or  intuitive  mental  action, — ^when,  in  a  word,  reduced 
to  unity,  like  the  mind  itself  to  which  it  belongs, — gives  no  para- 
Ipgisms  or  antilogies,  but,  on  the  contrary,  when  directed  to  the 
sphere  of  cosmology  and  natural  theology,  gives  successively 
Creator  and  creature,  liberty  and  necessity,  and  all  the  stamina  of 
the  Catholic  philosophy  of  humanity,  without  reserve  or  distraction. 
U  the  view  which  has  been  here  advanced  as  to  the  structure  of 
consciousness  be  accepted,  the  contradictions  of  these  great  truths, 
which  may  be  elicited  in  thought,  are  not  given  by  the  mind 
when  acting  as  a  disinterested  intuitional  Being,  or  a  cosmical 
intelligence.  They  are  emitted  by  it  when  acting  as  a  personal  or 
private  Being  only,  playing  the  part  of  an  universe  to  itself.  They 
ought  therefore  to  keep  silence.  Nor  should  they  in  the  privacy 
of  the  mind  be  permitted  to  disturb  a  higher  vision. 

The  Solviion  of  the  Antilogies. 

According  to  the  view  here  advocated,  it  follows  that  if  the 
mind  could  be  recalled  into  such  a  state  of  repose,  that,  while  the 
mind's  ^ye  was  still  open,  it  should  not  move,  but  be  fixed — should 
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not  act  from  out  of  itself,  but  remain  wholly  and  merely  recep- 
tive of  the  objects  presenting ;  if  the  mind  could  be  brought  to 
function  wholly  as  an  intuitional  capacity  or  perceptivity,  the 
analytical  power  having  sheathed  itself  in  the  intuitional ; — then 
every  intuition  would  be  given  precisely  according  to  the  stuff, 
and  would  be  truly  expressive  of  that  stufiT  as  it  actually  exists. 

Thus,  since  the  mind  is  itself  Substance,  Being  or  Beality, 
if  it  have  intuition  of  this,  with  no  accompanying  activity  to  dis- 
turb and  change  this  intuition,  it  will  simply  afiSrm  Being  or  Exist- 
ence. Nor  this  incidentally  merely.  Since  its  own  Being  is  im- 
minent to  its  own  intuition,  its  affirmation  of  Being  must  be 
imminent  also  and  unavoidable.  Being  must  haunt  the  mind. 
Existence  must  be  an  universal  cat^ory.  Non-existence  cannot 
be  conceived,— except  analytically  as  the  denial  of  existence. 

Moreover,  intuition,  when  thus  wholly  pure  and  simple,  and 
undisturbed  by  the  mental  activity  or  by  variety  of  objects,  must 
give  Being  merely,  nothing  more  and  nothing  else.  The  concep- 
tion of  a  beginning  or  of  an  end  cannot,  in  this  case,  arise ;  for 
these  conceptions  are  functions  of  the  mental  activity  or  change- 
fidness.  They  cannot  exist  previously  to  the  perception  of  change, 
they  can  only  be  co-eval  with  it.  Neither  can  this  internal  and 
elementary  intuition  of  Being,  if  still  quite  pure,  find  any  other 
limits  for  Being,  as  it  affirms  BeiDg.  The  pure  intuition  which 
it  has  is  a  preluding  for  the  affirmation  of  an  infinite,  an  absolute 
Being,  if  such  a  Being  exists  and  presents  himself.  It  may, 
indeed,  be  thought  that  it  must  imply  an  affirmation  of  such  a 
Being,  though  he  do  not  present  himself,  and  therefore  though 
possibly  he  do  not  exist.  But  no ;  that  which  the  mind  affirms, 
in  virtue  of  its  own  Being  merely,  does  not  amount  to  thia  It  is 
properly  conceived,  as  a  preluding  or  preparation  merely  for  the 
holding  of  such  a  Being  if  he  present  himself.  To  affirm  such  a 
Being  on  a  purely  subjective  ground  (as  Fichte)  is  an  act  of  usurpa- 
tion. The  self -manifesting  power  of  the  mind  to  itself  secures,  in 
virtue  of  its  own  Being,  the  intuition  of  Being,  in  general,  as  an 
abiding  and  inevitable  conviction,  but  it  sanctions  nothing  more. 

But  intuition  cannot  remain  for  any  appreciable  time  in  a  state 
so  simple  and  elementary  as  tlus.  The  percipient,  being  a  finite 
member  in  the  cosmos,  cannot  but  have  the  limitations  of  his  own 
Being  soon  pressed  upon  him.  And  say  that  they  are,  what  then  ? 
Plainly  his  state  of  intuition  must  now  be  differentiated.  But  if, 
as  we  suppose,  nothing  has  been  discovered  but  that  this  Being 
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which  he  holds  is  limited — if  nothing  has  been  introduced  to  alter 
the  natiue  of  his  intuition,  then  the  form  which  his  now  existing 
state  of  intuition  shall  take  must  be  this,  the  affirmation  of 
"  Being,"  accompanied  by  that  of  "  room  for  more,"  that  is.  Being 
and  vacancy  (3U«m)^  the  latter  retaining  all  the  character  of  pure 
Being,  all  its  simplicity  and  boundlessness,  all  except  its  substan- 
tiality ;  so  that  not  without  a  show  of  truth  one  may  maintain, 
as  H^el  has  done  the  paradox,  pure  Being  =  Nothing ;  for  the  first 
differentiation  of  pure  intuition  gives  Nothing  as  the  complement 
of  Being,  the  possibility  of  more  Being,  that  is.  Being  -coming = Be- 
oonung ! !  I 

But  even  in  obtaining  this  first  differentiation  the  personal 
activity  has  been  brought  into  play.  The  absolute  (supposing 
that  the  absolute  Being  does  not  manifest  himself)  has  passed 
into  a  dream.  The  mind,  now  in  possession  of  finite  Being  and 
vacuum,  is  already  expecting — already  preluding  the  cosmos.  For, 
£ar  from  respecting  the  law  of  parsimony,  as  Hamilton  or  even 
Newton  insists  upon  it,  nature  rejoices  in  concurrent  causes,  and 
delights  in  pre-exercitations,  preparations,  and  preludings.  She 
never  repeats  herself ;  except  when  her  conditions  of  existence 
are  the  same.  She  ever  aims  at  variety.  But  she  is  always 
beautifully  consistent  with  herself,  and  never  ushers  anything  into 
existence  without  first  paving  the  way  for  it.  The  ^'anticipa* 
tions  of  the  mind  "  which  Bacon  was  for  putting  down  altogether, 
though,  in  the  ignorant,  they  be  always  far  too  rank  and  manifold, 
are  yet  the  only  mine  from  which  the  true  interpretation  of  nature 
can  be  obtained.  Merely  to  "  observe  "  while,  at  the  same  time, 
no  ideas  shall  be  allowed  to  develope  themselves  within,  is 
merely  impossible ;  or,  if  possible,  then  only  to  a  f ooL  But  to 
return — 

Elementary  intuition,  so  far  as  we  have  followed  it  in  giving 
Being  and  vacancy,  has  given  nothing  which  savours  of  a  contradic- 
tion. The  same  is  true  of  the  mental  activity,  the  analytic  power, 
whenwe  regard  it  alsoas  acting  alone.  Thi^  power  indeed  gives  a  set 
of  intuitions  which  is  quite  parallel  to  that  given  by  the  mind  when 
considered  as  a  percipient  merely,  and  which  are  equally  valid. 
There  is,  however,  a  marked  difference  between  them.  Since,  in 
the  point  of  view  in  which  we  now  come  to  regard  it,  the  mind  is 
no  longer  a  manifestation  of  Being  merely  but  of  Power  and 
action,  it  gives  in  intuition,  no  longer  the  statical,  but  the  dynamical 
view  of  things.    It  preludes  the  self-existent,  not  as  the  Infinite, 
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but  aa  the  Almighty.  And  juBt  as  the  first  differentiatloii  of  the 
intuition  of  Being  as  Being,  gave  Being  with  room  for  moie,  that 
is^  Being  and  Space,  so  the  first  differentiation  of  the  intuition  of 
Being  as  Power  or  changefidness,  gives  Change  and  **  room  for  more 
change" — ^that  is,  duration  or  tima  Moreover,  this  new  intuition 
is  given  with  the  same  characteristic  as  that  of  Space — ^that  is,  as 
mere  time,  pure  time,  beginningless,  endless  time.  In  a  word,  in 
holding  time  as  elementary  intuitioii  gives  it,  the  mind  is  antici- 
pating and  preluding  eternity. 

Whether,  therefore,  we  look  to  the  mind  acting  as  pure  intel- 
lect, the  ego  being  hushed  in  it,  or  look  to  the  ego,  if  to  that  alone, 
we  find  nothing  whatever  to  forbid  the  manifestation  to  the  mind 
of  an  Infinite,  an  absolute  Being,  inhabiting  eternity,  if  such  a 
Being  really  manifest  himself ;  rather  have  we  foimd  the  mind 
finmed  expressly  for  responding  to  the  existence  of  such  a  Being. 
Nay,  we  have  foimd  that,  if  such  a  Being  do  not  exist  and  manifest 
himself  so  that  the  mind  may  be  filled  by  the  manifestation,  then 
is  the  mind  no  better  than  an  hollow  lie-whispering  thing. 

But  the  result  is  widely  different  when  we  bring  to  bear  on  the 
absolute  and  infinite  Being  both  functions  of  the  mind  simultan- 
eously, or  in  such  rapid  succession  as  to  seem  simultaneous — that 
is,  both  the  purely  intuitional,  cosmical,  or  impersonal  perceptivity 
of  the  mind,  and  its  active  or  personal  power  acting  in  its  percep- 
tive capacity.  In  that  case  contradictions  inevitably  set  in.  In 
fact,  the  very  use  of  the  personal  activity  in  the  intellectual 
sphere,  is  to  render  clear  and  distinct  to  the  embodied  mind  an 
object  which  the  senses  give  merely  as  a  glare.  Now,  to  render 
an  object  clear  and  distinct  is  to  differentiate  that  object  from 
something  elae,  is  to  define  it,  and  consequently  to  limit  it.  And 
hence  the  mischance  which  happens  when  the  mind,  in  its  active 
or  analytic  phase,  is  allowed  to  play  upon  that  which  is  simple,  con- 
tinuous, boundless.  It  cannot  but  destroy  its  character  and  give 
birth  to  a  brood  of  contradictions. 

Thus,  if  I,  in  the  simple  exercise  of  perceptivity,  or  mentally  act- 
ing in  cosmical  synthesis,  reduce  my  intuition  to  as  pure  and  simple 
a  state  as  possible — ^if  I  exclude  from  my  regard  all  individual 
realities,  and,  in  a  word,  everything  that  I  can,  there  remains  to  me 
the  pure  intuition  of  vacuity,  and  it  presents  itself  to  me  as  bound- 
less and  continuous ;  and  so  long  as  I  contemplate  it  in  perfect 
intellectual  repose,  it  preserves  its  continuity,  its  boundlessness. 
The  intuition  continues  true  to  that  of  which  it  is  the  intuition. 
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But  as  Boon  as  I  lose  my  intellectual  repose,  the  moment  that  my 
mental  actiyity  b^ins  to  act  within  me,  and  the  ego  is  awoke,  that 
ego,  alanned  perhaps  for  being  lost  in  the  boundless  vast  contem- 
plated, proceeds  to  explore,  and,  in  keeping  with  its  own  finitude, 
it  assigns  a  positivity,  a  limit,  nay,  a  form  to  vacuity ;  it  conceives 
it  as  space,  nay,  as  a  vast  sphere  with  self  in  the  centre  !  Now,  this 
done,  the  ego,  the  activity,  the  analytic  phase  of  mental  action,  is, 
for  the  moment,  satisfied.  But  with  this  state  of  things  the  mind 
as  a  whole,  is  satisfied  but  for  a  moment.  Forthwith  the  purely 
intuitional,  the  impersonal,  or  cosmical  perceptivity  of  the  mind, 
that  is,  the  synthetic  phase  of  mental  action,  spontaneously  resumes. 
And  of  this  the  consequence  is,  that  space  is  re-afiSrmed  as  existing 
beyond  the  boundary  which  the  mind  in  its  analytic  phase  had  im- 
posed  upon  it.  Thus  it  is  held  as  boundless  again.  But  do  matters 
rest  here  ?  no,  the  e^o  is  as  active  and  as  imposing  as  ever.  It  re- 
sumes and  prescribes  a  second  boundary  adapted  to  the  new 
conditions  of  the  intuition,  that  is,  a  boimdary  more  remote  than 
the  first.  Then,  by  the  again  recurring  synthetic  phase  boimdless- 
ness  is  given  again ;  and  after  that,  by  the  alternating  analytic  phase, 
a  boundary  stOl  farther  removed ;  and  so  on  as  long  as  we  please. 
And  here  it  is  most  worthy  of  remark,  that  the  analytical  phase, 
the  action  of  the  ego,  being  of  course  always  the  most  interesting 
and  the  most  intimate  to  the  thinker,  ever  tends  to  have  the  last 
word,  that  is,  the  thinker  tends  to  give  a  boundary  to  the  infinite, 
and  80  to  deny  infinity.  Here,  then,  have  we,  in  consequence  of 
bringing  ordinary  consciousness  into  a  field  for  which  it  was  not 
designed,  and  for  which  it  is  not  adapted,  not  only  a  succession  of 
contradictions,  but  a  tendency  to  the  wrong  one  as  the  last 

It  is  some  consolation  that  the  result  which  is  obtained  is  of 
great  value  as  supplying  a  method  of  measuring  the  forms  and 
movements  of  the  cosmos,  that  is,  in  giving  a  basis  for  the  Calculus. 

The  same  series  of  mental  phenomena  recur  when  we  reverse 
the  process,  and  instead  of  aiming  at  the  comprehension  of  all 
space,  take  a  small  portion  of  space  and  propose  to  ourselves  to 
reduce  it  to  zero.  The  act  of  primary  intuition  or  synthesis  with 
which  we  set  out,  reproduces,  after  every  alternate  phase  of  analy- 
sis, a  portion  of  space  which  was  the  primary  datum.  If  the  form 
of  the  analysis  was  bisection  the  successive  portions  of  space  ob- 
tained will  be  less  and  less,  and  bear  such  designations  as  a  half,  a 
half  of  a  half,  and  so  on.  But  then,  in  consequence  of  the 
spontaneousness  or  imminence  of  the  synthetic  or  intuitional  phase 


66  RELATION  OF  CONSCIOUSNESS  TO  PURE 

of  the  mind's  action^  a  portion  of  space,  under  some  denomina- 
tion or  other^  will  be  posited  as  often  as  another  act  of  analyab 
or  cutting  down  threatens  its  extinction.  And  this  process,  too, 
in  consequence  of  the  vivaciousness  of  the  personal  activity,  we 
may  cany  on  as  long  as  we  please.  And  hence  the  seeming  as  if 
any  portion  of  space,  however  small,  could  be  cut  or  divided  to 
all  eternity,  and  yet  some  space  remain. 

It  is  the  same  with  time  as  with  space.  Under  a  similar  mani- 
pulation by  consciousness  time  is  lost  as  pure  time,  as  all  time. 
Analysis  shapes  even  eternity  into  a  form  of  which  it  can  lay 
hold.  It  prescribes  a  boundary,  a  b^inning,  or  an  end  to  it 
But  this  it  cannot  do  always ;  for  the  personal  activity,  though 
very  vivacious,  is  liable  to  exhaustion  and  requires  repose,  in 
order  to  be  recruited  for  another  act.  And  thus  simple  intuition 
finds  room  for  intervening,  and  the  boundlessness  of  the  original 
intuition  is  restored.  For  my  own  part,  I  think  it  is  easier  in  re- 
ference to  time  to  rest  in  the  simple  intuition  than  it  is  in  reference 
to  space.  Nothing  appears  to  me  to  be  so  certain  as  eternity.  If, 
indeed,  I  am  not  content  with  the  intuition,  if  I  proceed  to  "  con- 
ceive "  it»  that  is,  to  make  it  the  object  of  analysis  as  well  as  of 
synthesis,  I  lose  it.  In  that  case  I  cannot  but  think  both  a  be- 
ginning of  time  and  an  end  of  time,  and  my  conception,  however 
eamestiy  bent  on  discovering  a  harmony  between  eternity  and  time, 
never  gets  beyond  a  compromise,  nay,  a  mixture  in  thought  which, 
when  looked  into,  is  no  better  than  a  contradiction. 

After  the  intuition  of  Being  and  its  companion  space,  and  that 
of  Action,  or  change,  and  its  companion  time,  there  comes  in  logical 
order  that  which  is  at  once  the  logical  synthesis  and  the  real 
source  of  both,  namely.  Power  or  Potentiality.  And  in  reference 
to  this,  which  is  the  most  important  of  all  things,  and,  indeed,  the 
basis  of  eveiything,  we  obtain  by  our  method  a  development 
which  is  perfectly  analogous  to  that  which  we  have  had  in  refer- 
ence to  Being  and  Action. 

The  mind  in  its  simply  sjmthetic  phase,  that  is,  when  reposing 
in  its  pure  perceptivity,  and  as  often  as  it  obtains  the  glance  of 
its  own  potentiality  when  in  this  state  of  intuition,  has  an  intuition 
of  pure  power,  all  power.  What  it  gets  is  a  true  preluding  and  a 
pre-exercitation  for  receiving  the  impress  of  Omnipotence  or  abso- 
lute power,  all-subduing  power.  Moreover,  the  mind,  when 
acting  as  an  intuitional  being,  though  in  its  analytic  phase,  pro- 
vided only  that  it  holds  by  what  itself  in  this  phase  gives,  gives 
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the  same  resullr— only  in  this  case  the  power  is  given  as  in  action, 
that  is,  as  absolute,  all-embracing,  irresistible  cansatioiL  The 
mind,  in  either  phase  when  taken  lay  itself,  gives  nothing  finite, 
nothing  limiting  or  limited.  But  when  the  analytic  action  of  the 
mind  applies  itself  to  the  datum  of  the  sjmthetic  or  the  simply 
intuitional  action  of  the  mind,  it  cannot  but  define  and  limit  it. 
Absolute  Power  or  Self-subsisting  causation  is  in  that  case  obliged 
to  admit  an  antecedent  cause  and  a  consequent  cause,  that  is, 
an  effect  And  thus,  what  we  ultimately  obtain  in  consciousness, 
IS  an  alternation  of  cause  and  effect  in  a  beginningless  and  endless 
series.  The  elemental  intuition  or  glance  (proper  to  the  reposing 
intelligence)  of  Absolute  Power,  that  which  is  cause  within  itself 
and  to  itself,  that  is,  the  preluding  in  the  soul  of  the  doctrine  of 
an  Almighty  Will,  which  is  the  preparation  for  receiving  or  be- 
lieving in  such  a  Power,  if  He  manifest  himself,  is  secularised 
into  a  form  of  thought  which  is  indeed  a  beautiful  adaptation  of 
the  doctrine  of  cause,  in  so  far  as  the  creation  is  concerned,  but 
which  is  no  longer  answerable  to  the  whole  of  Beality. 

And  thus  we  are  in  a  position  to  appreciate  the  philosophy  of 
Hamilton,  which  ia  the  latest  theory  for  disarming  the  antilogies 
of  reason — enemies  to  discovery,  these  antilogies — ^which,  imder 
able  generalship,  such  as  that  of  Herbert  Spencer,  still  threaten 
to  turn  philosophy  out  of  doors.  Sir  William  admits  that  these 
antilogies  result  from  an  imbecUity  or  impotence  of  mind.  But 
he  TnaintJLJnft  that  no  detriment  comes  &om  this  fact  to  those 
theological  and  cosmological  ideas,  about  which  chiefly  philosophy 
is  eonversant,  for  when  the  antilogies  are  reduced  to  their  most 
categorical  terms,  the  one  always  denies  what  the  other  affirms ; 
whence  it  follows  that,  while  both  are  "  inconceivable,"  "  incom- 
prehensible," "  unthinkable,''  still  one  or  other  must  be  true ;  and 
therefore  it  is  open  to  inquire,  or  at  least  to  believe  either  the  one 
or  the  other,  provided  it  commend  itself  to  belief  on  adequate 
evidence  derived  from  some  other  source  than  the  dialectic  move- 
ment of  consciousness. 

It  forms  no  part  of  my  plan  to  estimate  the  views  of  others^ 
But  it  is  impossible  to  avoid  observing  in  passing  that  Hamilton's 
views,  at  least  in  their  bearings  on  the  great  questions  in  philo- 
sophy, are  not  materially  different  from  those  of  Kant.  In  both 
there  is  much  to  commend  and  to  admire.  But  Hamilton,  far 
from  discovering  and  acknowledging  a  harmony  in  the  great 
thinkers  who  have  gone  before  him,  has  left  it  open  no  less  than 
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Kant  for  some  future  Fichte,  or  Schelling,  or  Hegel,  to  look  upon 
his  labours  with  the  same  contempt  that  he  looks  on  theirs. 

But  there  is  a  harmony,  that  reigns  among  all  great  thinkers, 
and  not  a  little  of  it,  as  appears  to  me,  is  to  be  found  in  the  views 
of  consciousness  that  have  been  here  advanced.  If  cut  into  slips, 
might  not  these  pages  be  mostly  distributed  under  such  labels  as 
Kant,  Schelling,  Hegel,  EUckok,  Calderwood,  with  Leibnitz  and 
Cousin  everywhere,  and  Dr  Seid,  above  all?  Of  the  last,  the 
foimder  of  the  Scottish  Philosophy,  I  am  in  nowise  ashamed,  as  my 
master ;  though  in  the  higher  r^ons  of  philosophy  he  has  been  of 
late  spoken  of,  and  in  his  own  country  too,  as  being  as  helpless  as 
"  a  whale  in  a  field  of  clover."  But  this  was  by  one  who  said  of 
Philosophy  that  it  was  more  proper  that  it  should  be  reasoned  than 
that  it  should  be  true !  Those,  therefore,  who  are  bent  on  work 
and  not  on  play,  need  not  mind  miich  what  he  has  said.  Very 
different  is  the  judgment  passed  upon  Beid  by  the  illustrious 
founder  of  the  Eclectic  Philosophy.  Beferring  to  the  thorough- 
going scepticism  which  had  emerged  from  the  views  of  Locke 
and  Berkeley,  through  the  handling  of  Hume,  Cousin  says,  "  The 
human  race  had  lost  its  titles  to  philosophy,  and  Beid  restored 
them."  And  again,  "  Beid  is  incontestably  one  of  the  most  criti- 
cally acquainted  (connaisseurs)  with  human  nature  that  has  ever 
been,  and  along  with  Kant,  the  first  metaphysician  of  the  eighteenth 
century."*  But  since  then  the  Scottish  Philosophy  has  not 
thriven  in  Scotland.  It  went  to  the  Continent  for  its  health,  and 
it  became  so  strong  that  it  worked  wonders  there.  Now,  however, 
it  is  high  time  for  it  to  be  taken  home  again.  Common  sense, 
the  spontaneous  intuitions,  the  ineradicable  convictions  of  man- 
kind, are  as  necessarily  the  basis  of  the  science  of  mind  as  minerals 
are  of  mineralogy  or  plants  of  botany.  And  there  is  wanted  still  in 
order  to  the  true  science  of  the  human  mind,  not  a  mere  enume- 
ration of  the  principles  of  common  sense,  and  a  vindication  of 
their  authority  indeed,  but  an  orderly  digest  of  them  in  their  posi- 
tions of  natural  relationship,  and  their  genesis  from  one  another, 
or  from  some  principle  or  principles  which  are  still  higher,  more 
general,  or  more  common.f 

*  Philoaophie  Ecosaaise,  par  M.  Victor  Oouain,  1867,  pp.  iz.  272. 
t  An  Inquiry  into  Human  Nature,  by  John  G.  Macvicar,  D.D.,  App.  D.  on  tbe 
Philosophy  and  Science  of  Common  Sense, 
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CHAPTER  L 


GOD. 


As  the  most  important  of  all  intuitions,  as  one  of  the  "  fcedera 
hnmani  gentis, "  which  all  men  are  bound  to  respect,  its  witnesses 
lifting  up  their  voices  from  the  past,  the  rains  of  places  of  worship, 
all  the  world  over  where  no  other  monuments  are  to  be  found,  and 
its  witnesses  for  the  present  and  the  future,  temples  that  still 
stand  entire,  or  that  are  now  being  built  new  from  the  foundation ; 
as  one  of  the  zoopyra  of  Keason  which  are  never  extinguished, 
except  in  such  states  of  extreme  barbarism  or  scepticism,  that  all 
the  other  characteristic  beUefs  of  humanity  are  extinguished  along 
with  it,  our  Philosophy  lays  its  ground  in  the  affirmation  of  God. 

If  it  be  asked  what  we  mean  by  God,  we  answer  that  we  mean 
what  is  usually  meant  by  the  term — that  Being,  namely,  whom  it 
is  right  and  reasonable  to  worship  and  adore — a  glorious  Person- 
ality inhabiting  immensity  and  eternity  yet  unextended  and  indi- 
visible, immutable  and  yet  ever-living,  almighty  yet  never  acting 
otherwise  than  according  to  the  views  of  perfect  intelligence — 
such  intelligence  being  in  Him  an  aboriginal  attribute  co-ordinate 
with  His  irresistible  power,  the  two  in  one  constituting  His  will,  of 
which  the  characteristic  is  perfect  goodness. 

If  it  be  said  that  such  a  conception  implies  contradictions,  we 
reply  that  to  such  seeming  contradictions  we  attach  no  weight 
whatever.  We  hold  that  they  are  explained  by  the  theory  of  the 
antilogies  of  consciousness  which  has  been  already  given,  and 
that,  notwithstanding  their  seeming  conflict  with  each  other,  they 
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are  the  nearest  approximation  to  truth  which  is  attainable  by  the 
popular  consciousness  when  attempting  to  compass  an  articulate 
conception  of  the  Infinite  and  the  Absolute. 

Our  philosophy,  then,  as  to  its  ground  is  precisely  that  of  the 
Newtonian  epoch ;  and  considering  that  the  spirit  of  our  times  in 
this  respect  is  so  different  &om  the  spirit  of  that  epoch,  let  us 
here  remind  the  reader  of  the  remarks  on  this  subject  with  which 
Newton  himself  closes  his  Frincipia — ^that  work  which,  by  the 
general  consent  of  the  Philosophical  world,  is  the  greatest  and  the 
most  valuable  of  all  the  works  that  were  ever  given  to  Science. 
Beferring  to  God,  he  says — 

''This  Being  governs  all  things,  not  as  the  soul  of  the  world, 
but  as  Lord  over  all ;  and  on  account  of  His  dominion  He  is  wont 
to  be  called  Lord  Ood,  wumnfdroi^,  or  Universal  Ruler ;  for  Ood  is 
a  relative  word,  and  has  a  respect  to  servants ;  and  Deity  is  the 
dominion  of  God  not  over  His  own  body,  as  those  imagine  who 
fancy  God  to  be  the  soul  of  the  world,  but  over  servants.  The 
Supreme  God  is  a  Being  eternal,  infinite,  absolutely  perfect ;  but 
a  being,  however  perfect,  without  dominion,  cannot  be  said  to  be 
Lord  (Jod ;  for  we  say,  my  God,  your  God,  the  God  of  Isradf  the 
God  of  gods,  and  Lord  of  lords ;  but  we  do  not  say,  my  Eternal, 
your  Eternal,  the  Eternal  of  Israel^  the  Eternal  of  gods ;  we  do 
not  say,  my  Infinite,  or  my  Perfect :  these  are  titles  which  have 
no  respect  to  servants.  The  word  Ood  usually  signifies  Lord; 
but  every  lord  is  not  a  Gtxl.  It  is  the  dominion  of  a  spiritual 
being  which  constitutes  a  God :  a  true,  supreme,  or  imaginary 
dominion  makes  a  true,  supreme,  or  imaginary  God.  And  from 
His  true  dominion  it  follows  that  the  true  God  is  a  living,  intelli- 
gent, and  powerful  Being ;  and,  from  His  other  perfections,  that  He 
is  a  supreme,  or  most  perfect  He  is  eternal  and  infinite,  omni- 
potent and  omniscient — ^that  is.  His  duration  reaches  from  eternity 
to  eternity ;  His  presence  from  infinity  to  infinity ;  He  governs 
all  things  and  knows  all  things  that  are  or  can  be  dona  He  is 
not  eternity  or  infinity,  but  eternal  and  infinite ;  He  is  not  dura- 
tion or  space,  but  He  endures  and  is  present.  He  endures  for 
ever,  and  He  is  everywhere  present ;  and  by  existing  always  and 
everywhere,  He  constitutes  duration  and  spaca  Since  every 
particle  of  space  is  always,  and  every  indivisible  moment  of  dura- 
tion is  everywhere,  certainly  the  Maker  and  Lord  of  all  things 
cannot  be  never  and  iMwhere,  Every  soul  that  has  perception  is 
though  in  different  times  and  in  different  oigans  of  sense  and 
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motion,  still  the  same  indivisible  person.  There  are  given  suc- 
cessive parts  in  duration,  co-existent  parts  in  space,  but  neither 
the  one  nor  the  other  in  the  person  of  a  man,  or  his  thinking 
principle ;  and  much  less  can  they  be  found  in  the  thinking  sub- 
stance of  God.  Every  man^  so  far  as  he  is  a  thing  that  has  per- 
ception, is  one  and  the  same  man  during  hia  whole  life,  in  all  and 
each  of  his  organs  of  sense.  God  is  the  same  God,  always  and 
eveiywhere.  He  is  omnipresent  not  virtually  only,  but  also  sub- 
stantially ;  for  virtue  cannot  subsist  without  substance.  In  Him 
are  all  things  contained  and  moved ;  yet  neither  affects  the  other. 
God  suffers  nothing  fix)m  the  motion  of  bodies ;  bodies  find  no 
resistance  firom  the  omnipresence  of  God  It  is  allowed  by  all 
that  the  Supreme  God  exists  necessarily ;  and  by  the  same 
necessity  exists  always  and  everywhere.  Whence  also  He  is  all 
siinilar,  all  eye,  all  ear,  all  brain,  all  arm,  all  power  to  perceive,  to 
understand,  and  to  act ;  but  in  a  manner  not  at  aU  human,  in  a 
manner  not  at  all  corporeal,  in  a  manner  utterly  unknown  to  us. 
As  a  blind  man  has  no  idea  of  colours,  so  have  we  no  idea  of  the 
mamier  by  which  the  all-wise  God  perceives  and  understands  all 
things.  He  is  utterly  void  of  all  body  and  bodily  figure,  and  can 
therefore  neither  be  seen  nor  heard,  nor  touched ;  nor  ought  He 
to  be  worshipped  under  the  representation  of  any  corporeal  thing. 
We  have  ideas  of  his  attributes,  but  what  the  real  substance  of 
anything  is  we  know  not.  In  bodies,  we  see  only  their  figures 
and  colours,  we  hear  only  their  sounds,  we  touch  only  their  out- 
ward surface,  we  smell  only  their  smells,  and  taste  their  savours ; 
but  their  inward  substances  are  not  to  be  known  either  by  our 
senses,  or  by  any  reflex  act  of  our  minds ;  much  less,  then,  have 
we  any  idea  of  the  substance  of  God.  We  know  Him  only  by 
His  most  wise  and  excellent  contrivances  of  things  and  final 
causes ;  we  admire  Him  for  His  perfections ;  but  we  reverence 
and  adore  Him  on  account  of  His  dominion,  for  we  adore  Him  as 
His  servants ;  and  a  God  without  dommion,  providence,  and  final 
causes,  is  nothing  else  but  Fate  and  Nature.  Blind  metaphysical 
necessity,  which  is  certainly  the  same  always  and  everywhere, 
could  produce  no  variety  of  things.  All  that  diversity  of  natural 
things  which  we  find  suited  to  different  times  and  places  could 
arise  from  nothing  but  the  ideas  and  will  of  a  Being  necessarily 
existing.  But,  by  way  of  allegory,  God  is  said  to  see,  to  speak, 
to  laugh,  to  love,  to  hate,  to  desire,  to  give,  to  receive,  to  rejoice, 
to  be  angry,  to  fight,  to  frame,  to  work,  to  build ;  for  all  our 
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notions  of  Gkxl  are  taken  from  the  ways  of  mankind  by  a  certain 
similitude^  which,  though  not  perfect,  has  some  likeness,  how- 
ever. And  thus  much  concerning  God ;  to  discourse  of  whom 
from  the  appearances  of  things  does  certainly  belong  to  Natural 
Philosophy/' 

But  here  it  may  perhaps  be  said,  Why  quote  from  others  ? 
Since  we  claim  existence  for  a  higher,  or  at  least  a  less  embarrassed 
mode  of  vision  than  that  which  belongs  to  ordinary  thinking,  why 
not  invoke  the  aid  of  this  "  apperception  "  or  ''perspection,*'  this 
"  vision  of  repose,"  to  enable  us  to  obtain  and  to  express  the  attri- 
butes of  Grod  more  purely  and  serenely,  and  free  from  all  sem- 
blance of  contradiction  ?  To  this  we  answer,  that  we  are  contented 
that  the  light  we  claim  should  be  used  for  the  purpose,  not  of 
discovery,  but  of  criticism  merely,  that  it  should  show  us  the 
cause  of  those  contradictions  which  are  imminent  in  conscious- 
ness when  it  addresses  itself  to  any  transcendental  thesis,  and 
point  out  to  us  which  to  hold  as  the  truth — ^whether  the  thesis  or 
the  anti-thesis.  As  to  the  Attributes  of  God,  attempts  have 
been  made  to  reach  them  in  other  forms  than  those  in  which  they 
express  themselves  in  consciousness,  both  by  the  Asiatic  and 
the  European  mind.  But  so  long  ago  as  the  days  of  the  Patriarch 
Job,  it  was  discovered  that  the  attempt  was  hopeless.  In 
emptying  the  conception  of  God  of  the  earthly,  the  anthropomor- 
phic, philosophers  in  general  have  only  substituted  the  unearthly, 
not  the  heavenly.  But  yet  there  are  some,  perhaps  many, 
and  of  these  Krause*  in  Europe,  and  Hickokf  in  America  have 
fallen  in  my  way,  whose  views  I  would  gladly  repeat  here. 

For  myself  I  cannot  find  words  to  express  what  I  may  perhaps 
wish  to  say ;  and  I  cannot  help  thinking  it  very  desirable  that 
investigators  of  such  matters  generally  should  remember  that  the 
vernacular  meaning  of  words  is  insuperable,  and  so  refrain  from 
putting  into  unsuitable  words  that  which,  as  private  thought,  maybe 
all  right  and  easily  intelligible,  but  which  in  words  comes  out  no 
better  perhaps  than  paradox  or  blank  affirmation,  stupifying  to 
the  brain,  and  wasting  precious  time  to  the  reader^ 

*  See  EsBfti  Th6orique  et  Historiqae  sur  la  G^n6ration  des  Connaiasaneea 
Hamaines,  &c.,  par  Gnillaume  Tiberghien,  ProfesBeur  et  Doyen  de  rUnivendtie 
de  Braxellet. 

t  Bational  Coemology ;  or,  the  Eternal  Prineiples,  and  the  Neoeesary  Laws  of 
the  Uniyerse,  by  Laorence  P.  Hiokok,  D.D.,  Union  College,  New  York. 


CHAPTER  II. 

CBEATION. 

The  Being  of  Grod,  such  as  has  been  conceived,  implies  that  all 
besides  Hinisftlf  must  be  His  creation — that  is,  either  directly 
caused  or  permitted  by  Him ;  for  He  is  almighty,  and  He  is  in 
poesesaion  of  immensity  and  eternity,  all  space  and  all  time  as 
His  own  field  for  the  manifestation  of  His  own  Glory.  * 

But  here  an  objection  is  raised  on  this  veiy  ground  to  the 
existence  of  a  creation  altogether.  In  the  Divine  Being  it  is 
said  all  fulness  dwells  from  all  eternity,  and  whatever  is,  or 
possibly  can  be,  is  Grod.  Nor,  though  it  were  possible,  is  it  con- 
ceivable how  a  Being,  who  is  perfect  in  Himself,  and  a  perfect 
stranger  to  every  want,  could  ever  be  visited  by  a  motive  to 
award  existence  to  that  which,  being  finite,  cannot  but  be  imperfect. 

Now  as  to  the  possibility  of  a  creation,  it  is  to  be  replied  that, 
in  a  Being  who  is  infinite  in  Power,  there  is  distinctly  implied  the 
power  to  award  existence,  though  we  may  not  be  able  to  construe 
in  our  thought  such  an  act  And  while  creation  must  thus  be 
admitted  to  be  possible,  there  is  something  in  the  nature  of 
sensibility  which  renders  a  creation  probable — ^nay,  leads  reason 
to  expect  a  creation.  Thus,  among  the  many  things  that  are  known 
to  us,  happiness  is  invaluable,  it  is  that  which  is  very  worthy  of 
existence,  and  veiy  expressive  of  goodness.  Now,  happiness  is 
essentially  an  individualised  thing.  In  the  absence  of  a  creation 
there  is  no  more  than  one  Being  who  can  possibly  be  happy — 
that  is,  the  Almighty  Himself.  By  creation,  on  the  other  hand, 
and  in  a  creation,  there  may  possibly  be  all  but  infinite  millions 
who  may  be  happy;  inasmuch,  therefore,  as  the  perfection  of 
Grod  implies  that  He  is  perfect  in  goodness,  we  are  led  by  a  regard 
to  His  attributes  to  infer  that  He  will  award  existence  to  a 
creation. 

This  argument,  it  is  true,  goes  only  to  explain  the  existence  of 
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a  creation,  and  to  justify  it  in  so  far  as  that  creation  consists 
of  sentient  creatures,  or  creatures  capable  of  happiness  ;  but, 
possibly,  much  non-sentient  scaffolding  may  be  necessary  to  pave 
the  way  for  such  a  creation,  and  to  uphold  it  We  are  not  at 
present  in  a  position  to  deny  that  the  creation  of  individualised 
objects,  such  as  suns,  planets,  crystals,  molecules,  plants,  may  be 
explicable  on  the  principles  of  a  sound  theodicy,  though  they  be 
not  capable  of  happiness.  Such  objects  may  possibly  be  necessary, 
as  a  ground  on  which  sentient  creatures  may  stand,  or  a  womb 
from  which  they  may  be  brought  forth ;  the  whole  creation  mean- 
while marching  as  straight  and  as  fast  as  is  possible  to  the  pro- 
duction of  sentient  creatures,  as  its  end  and  aim.  Now,  in  these 
conjectures  there  is  notlung  that  is  contradicted  by  observation 
of  the  actual  creation  so  far  as  we  can  see  into  it  On  the 
contrary,  by  all  that  we  see  around  us,  and  of  which  we  form 
a  part,  they  are  verified.  Living  and  sentient  creatures,  so  far  as 
they  are  actually  known  to  us,  require  a  ground  on  which  they 
may  stand,  or  a  medium  in  which  they  may  move.  Nor  is  that 
ground  or  medium  necessary  as  a  support  to  them  merely;  it 
appears  to  have  brought  them  forth  at  the  first ;  and  it  still  assists 
in  maintaining  their  successive  generations.  Altogether  there  is 
ample  evidence  that  the  actual  creation  presses  towards  and 
culminates  in  the  production  of  sentient  creatures,  and  these 
as  vast  in  variety  of  species  and  multitude  of  individuals  as  the 
conditions  of  sentient  existence  in  our  planet  will  allow. 

If  it  be  said  that,  in  order  to  make  our  argument  of  any  avail 
in  theodicy,  it  would  need  to  be  so  ordered  in  creation  that  a  state 
of  wellbeing  in  a  sentient  creature  should  be  a  state  of  enjoyment 
to  that  creature  also,  we  admit  the  Intimacy  of  the  argument 
Nay,  we  accept  it  gladly ;  for  nothing  is  more  certain  than  that 
such  is  the  lact  in  the  actual  creation.  A  state  of  wellbeing 
in  every  creature  ever  tends  to  be  a  state  of  enjoyment  to  that 
creature.  Every  sentient  creature,  when  itself  normally  organised 
and  placed  in  the  midst  of  its  proper  environments,  enjoys  its 
existence.  If  human  creatures  too  often  supply  exceptions  to 
this  rule,  it  is  only  because  the  conditions  of  man's  happiness 
have,  in  a  great  measure,  been  committed  to  his  own  keeping,  and 
he  has  not  kept  these  conditions. 


CHAPTER  III. 
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The  fulness  of  the  Godhead  does  not  forbid  a  creation.  But  it 
excludes  from  creation  certain  classes  of  objects ;  nay,  it  assigns 
contents  to  creation  viewed  in  reference  to  eternity.  It  admits  of 
infinite  variety ;  but  it  excludes  all  that  would  be  quite  new  and 
singular.  No  such  thing  is  possibla  Whatever  is  not  self-con- 
tradictory or  self-destructive  is  already  anticipated,  has  already  a 
place  from  eternity  in  the  Divine  mind,  either  as-  knowing  or 
being. 

AmrwUatiofv, — In  the  Divine  mind  there  must  exist  the  arche- 
type of  everything  that  is  possible.  Created  substance  can  only 
be  a  mirror  which  shall  reflect,  or  a  luminary  that  shall  radiate, 
or  a  treasury  that  shall  dispense  the  glory  and  the  wealth  of  the 
Infinite.  Both  in  Being  and  action,  therefore,  created  substance 
must  be  essentially  assimilated  or  assimilative.  It  must  be  essen- 
tially assimilative  to  the  Divine  idea  which  proposes  it  for 
existence ;  and,  when  actually  created,  it  must  be  assimilated  to 
that  idea,  so  far  as  harmony  with  the  other  Divine  ideas  in  the 
same  field,  that  is,  the  action  of  its  environments,  permits. 

But  to  be  assimilated  and  assimilative  is  to  exist  and  to  act 
according  to  law ;  for  the  idea  of  law  is  that  of  obedience  or  con- 
formity in  acting  where  the  command  or  conditions  of  existence 
are  the  same.  Now  the  Creator,  both  in  His  Being  and  His  attri- 
butes^ is  immutabla  And  He  is  as  perfect  in  intelligence  as  He 
is  in  power.  His  mind  and  will  are  ever  at  one.  And  we  may 
be  sure  that  He  will  never  put  forth  His  will  except  in  those 
directions  which  His  intelligence  suggests  or  sanctions.  He  will 
never  ordain  any  Being  or  any  thing  to  act  contrary  to  the  nature 
which  He  has  awarded  to  that  Being  or  thiug ;  nay,  inasmuch  as 
that  nature  is  the  expiession  of  His  own  mind  and  will  in  refer- 
ence to  that  Being  or  thing,  He  will  ordain  that  it  should  act 
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according  to  that  nature ;  or  rather,  in  awarding  to  it  that  nature. 
He  has,  no  doubt,  appointed  and  provided  that  it  shall  act  in 
accordance  with  that  nature ;  in  other  words.  He  has,  no  doubt, 
appointed  that  the  nature  or  constitution  of  a  being  or  thing 
shall  also  give  and  be  the  law  of  its  acting. 

Now,  it  has  been  shown  that  the  nature  of  created  substance  is 
Assimilative.  To  this  nature,  therefore,  it  will  certainly  conform. 
The  law  of  its  Being  therefore,  the  law  of  all  finite  Being,  must  be 
"  Assimilation." 

Moreover,  Assimilation,  when  viewed  in  all  its  possible  influ- 
ences, while  it  is  the  cosmical  law,  must  be  the  only  one.  For 
since  the  unity  of  the  Creator  is  as  perfect  as  His  intelligence 
and  His  power,  there  can  be  no  doubt  that  the  cosmos,  however 
multiple  it  may  be  in  our  eyes,  is  yet,  in  the  mind  of  the  great 
Creator,  but  one  grand  idea  realised.  All  cosmical  laws,  there- 
fore, must  in  their  ground  be  but  one  law.  And  from  what  has 
already  appeared,  it  follows  that  that  law  must  be  a  law  of  Assimi- 
lation. 

Yes ;  as  all  creation  is,  and  cannot  but  be,  the  manifestation  of 
the  attributes  of  the  Creator,  which  on  their  part  are  the  harmo- 
nious manifestation  of  His  being  which  ia  an  unity,  so  must  the 
whole  cosmos,  however  vast  and  varied,  be  a  harmony,  having  as 
its  ground  an  unison.  And  the  relation  between  the  two  must 
ever  be  this, — ^that  the  plastic  material  shall  ever  tend  to  assimi- 
late itself  to  the  archetype ;  the  finite  ever  tend,  so  to  speak,  to 
emulate  the  Infinite.  And  in  so  doing,  surely  it  cannot  but  be  good 
and  beautiful,  because  of  the  nobleness  of  the  aspiration ;  but 
yet  we  can  scarcely  expect  that  it  will  be  without  a  mixture  of 
failure  or  evil,  because  of  the  impossibility  of  a  wholly  successful 
accomplishment  of  the  undertaking. 

IndividtujUion, — In  contemplating  the  groimds  on  which  a 
creation  becomes  probable,  the  grounds  on  which  reason  can 
justify  to  itself  the  existence  of  Nature  as  a  work  of  Grod,  we 
have  found  as  an  absolute  condition  the  awarding  of  existence 
to  such  beings  at  any  rate  as  shall  be  sentient  and  capable  of 
enjo3rment,  and  which,  therefore,  must  be  individualities,  or  self- 
contained  beings, — in  some  sense  true  unities  or  monads.  Nay, 
we  have  found  that  the  glory  of  a  creation,  so  far  as  can  be  dis- 
covered by  us,  must  consist  in  the  multiplication,  to  the  utmost 
degree  possible  of  such  individualised  Beings;  for  in  the  very 
degree  to  which  there  is  multiplication  of  sentient  Being,  suppos- 


COSMICAL  LAW.  67 

ing  the  conditions  of  their  wellbeing  provided  at  the  same  time, 
there  is  multiplication  of  enjoyment ;  and  enjoyment,  so  far  as 
we  can  conceive,  is  an  object  worthy  enough  to  be  proposed  for 
awarding  existenca  Not  but  universal  order  is  a  worthier  aim 
than  individual  enjoyment,  and  self-sacrifice  for  the  restoration 
or  advancement  of  order  worthier  than  self-gratification  when 
it  involves  a  compromise  of  order ;  but  these  things  are  so,  only 
liecause  universal  order  is  the  condition  of  such  enjoyment  as  shall 
be  general  and  of  the  highest  kind.  In  the  unfathomable  depths 
of  the  ocean  of  possibilities  there  may  perhaps  be  something  that 
is  more  valuable  than  enjoyment ;  but  it  is  certain  that  we  cannot 
conceive  such  a  thing,  and  never  could  be  brought  to  vote  in  its 
favour.  The  permanent  enjoyment  attaching  to  an  action  or  a 
state  of  being,  or  ultimately  resulting  from  it,  is,  in  fact,  the  only 
measure  by  which  we  can  estimate  the  value  of  such  action  or 
state,  or  indeed  of  anything  whatever.  If  all  were  perfect  apathy, 
aU  would  be  without  any  value  to  us. 

But  it  is  here  needful  to  be  remarked,  that,  as  to  the  whole 
amount  of  enjoyment  attaching  to  an  act  or  line  of  conduct,  we 
are  not  competent  to  estimate  it.  Nor  are  we  called  upon  to 
do  so,  nor  even  permitted  to  attempt  it.  In  human  nature,  in 
its  normal  state,  the  promptings  of  sensibility  are  sheathed  in 
the  consciousness  of  obligation.  In  consequence  of  the  seeming 
claims  of  the  present  and  the  near,  as  compared  with  those  of  the 
future  and  the  distant,  the  promptings  of  sensibility  constantly 
tend  to  mislead  in  the  pursuit  of  happiness.  In  this  pursuit, 
therefore,  it  has  been  appointed  that  the  promptings  of  sensi- 
bility shall  be  superseded  and  left  without  sanction.  A  sense  of 
right  and  wrong  has  been  provided  as  the  guide  of  life. 

But  it  ought  never  to  be  forgotten  that  the  interest  of  sensibility 
and  of  moral  obligation  are  intimately  and  ultimately,  at  least,  if 
not  immediately  or  always,  in  the  most  perfect  harmony.  In 
fulfilling  the  law  of  moral  obligation,  it  is  impossible  to  violate 
the  law  of  sensibility,  viewed  as  a  cosmical  institution.  When 
the  aged  saint  in  the  Scottish  cottage  was  overheard  in  her  devo- 
tions using  words  to  the  effect,  that  if  the  holiness  of  God  required 
that  pardon  should  not  be  extended  to  so  great  a  sinner  as  she 
felt  herself  to  be,  still  she  could  not  cease  to  pray  that  in  the 
place  of  pimishment,  some  retired  spot  might  be  permitted  her, 
where  she  might  not  be  exposed  to  hear  the  holy  name  of  the  God, 
whom  she  loved,  blasphemed ; — ^this  glorious  homage  to  the  law 
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of  order  or  holiness  (which  is  the  same),  was  not  a  violation  of  the 
law  of  sensibility,  much  less  was  it  a  contempt  of  it.  Though 
nothing  was  farther  fix)m  her  thought,  yet  her  prayer  in  reality 
implied  that  a  place  appointed  for  suffering  might,  notwithstand- 
ing, be  to  her  a  place  of  enjoyment, — ^that  the  hell  of  the  wicked 
might,  nevertheless,  be  a  heaven  to  her.  And,  indeed,  how 
could  it  ever  be  otherwise  ?  Order  or  holiness  on  the  one  hand, 
and  wellbeing  or  happiness  on  the  other,  are  intimately  and 
abidingly  co-ordinate. 

In  proposing  the  enjoyment  of  creatures,  therefore,  as  the 
motive  to  creation  in  so  far  as  that  creation  itself  is  concerned,  we 
do  not  conceive  a  lower  order  of  motive.  On  the  contrary,  law  and 
order  are  to  ils  valuable  only  as  the  safeguards  of  enjoyment.  In 
spite  of  all  thinking  that  looks  elsewhere,  or  seeks  for  other  terms, 
happiness  must  be  the  haven  and  Sabbath  of  our  thought,  the 
last  word  among  all  the  reasons  which  could  possibly  be  assigned 
by  us  for  the  awarding  of  existence  to  a  creation.  But  enjoy- 
ment implies  individuality.  The  multiplication  of  enjoyment 
implies  the  multiplication  of  individualities.  And  hence,  we  are 
to  look  in  the  cosmos  for  a  powerfully  operating  law  of  individua- 
tion, or  of  the  partitionment  of  being,  supposing  being  to  be 
previously  or  at  any  time  undivided. 

Unification, — But  from  the  presiding  unity  of  the  Creator, 
and  the  assimilative  character  of  created  being,  it  follows  that 
individuation  or  partitionment  must  have  its  limits;  nay,  it 
follows  that  there  must  be  another  cosmical  operation  in  quite 
another  direction.  Supposing  created  Being  to  be  now  existing 
in  multitude,  there  must  be  an  operation  tending  to  reduce 
the  number  of  unities  in  that  multitude, — ^in  a  word,  to  reduce 
that  number  until  these  two  opposite  tendencies — ^that  to  indi- 
viduation on  the  one  hand,  and  this  to  confluence  and  unification 
on  the  other — are  in  equilibrio.  This  is  so  plain  that  it  needs  no 
further  words. 

Such,  then,  are  the  cosmical  laws  which  our  theory  of  nature, 
as  a  creation  of  an  infinite  and  perfect  Creator,  suggests  to  us. 
As  they  have  presented  themselves,  they  are  three  in  number. 
But  we  shall  find,  as  we  proceed,  that  they  are  one  in  their  ground, 
and  that  the  law  of  Assimilation  gives  both  the  other  two,  which, 
while  they  are  its  offspring,  are  also  manifestations  of  it. 
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The  forgoing  laws  lead  us  to  anticipate  the  existence  of  created 
reality,  not  as  one,  but  as  many,  with  a  continual  play  be- 
tween greater  and  lesser  in  point  of  number.  But  here  the 
question  occurs,  What  shall  we  think  of  reality,  when  regarding  it 
in  its  most  comprehensive  point  of  view  ?  Shall  we  say,  with 
some,  that  it  is  merely  the  aggregate  of  all  its  attributes,  and 
nothing  more  ?  Or  shall  we  say,  with  others,  that  it  is  the  sub- 
stance in  which  its  attributes  inhere  ?  Our  views  as  to  the  con- 
stitution of  consciousness  prompt  us  to  decline  taking  either  side 
in  this  controversy,  and  to  attempt  rather  to  reduce  these  seem- 
ingly conflicting  views  to  an  unity.  Now,  such  an  unity  we  find 
in  the  conception  of  reality  as  a  potentiality,  a  something  to  which 
it  belongs  to  develope  itself  into  action,  but  which  is  such,  that  in 
so  doing  it  does  not  exhaust  itself.  Every  other  conception  of 
reality  will  be  found  to  be  quite  unprofitable  in  philosophy.  But 
on  this  subject  I  shall  not  enlarge,  especially  after  what  has  been 
said  on  the  subject  already,  when  treating  of  consciousness. 

More  important  it  is  to  take  into  consideration  the  question 
whether  there  are  in  creation  beings  which  are  radically  dissimilar 
to  each  other,  or,  as  we  might  say,  dissimilar  both  in  attribute  and  in 
substance ;  or  whether  created  reality,  in  what  variety  soever  it  may 
manifest  itself,  is  yet  in  its  ground  universally  one  and  the  same  ? 

Kow  here  it  is  to  be  hoped  at  least  that  the  latter  opinion  will 
ultimately  prevail ;  for  if  the  former,  then  the  cause  of  philosophy 
and  science  is  hopeless.  If  there  be  in  creation  beings  and  things 
more  or  fewer,  which  are  radically  dissimilar,  then  there  can  be 
nothing  better  for  intelligence  to  learn  than  empirical  facts  and 
empirical  laws.  In  that  case,  an  intellectual  system  of  the  universe 
which  surely  is  the  proper  aim  of  philosophy  and  science,  can 
never  be  construed  in  the  mind. 

But  in  defence  of  this  hypothesis  of  essentially  heterogeneous 
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beings  and  things,  it  may  be  asked  with  seeming  cogency  how,  ou 
the  supposition  of  only  one  kind  of  being  or  reality  in  its  ground, 
can  we  possibly  account  for  phenomena  so  diverse  as  those  of 
matter  and  of  mind  ?  Now,  for  a  long  time,  it  must  be  admitted, 
this  identification,  even  as  to  a  common  ground,  was  deemed  in 
philosophy  to  be  impossible.  The  essence  of  matter,  it  was  said, 
is  extension ;  the  essence  of  mind  is  thought ;  and  between  these 
two — extension  and  thought — ^there  is  no  common  term,  nor  is 
there  any  possibility  of  bringing  them  to  an  unity.  But  that 
phase  of  philosophical  thinking  has  now  passed  away;  and 
though  men  in  general  still  feel  that  body  and  soul  are  a  com- 
plete contrast,  yet  physiologists  in  general  are  now  of  another 
mind.  They  have  run  into  the  opposite  extreme.  The  turn  of 
modem  thought  is  not  only  to  bring  body  and  mind  into  most 
close  relationship  with  each  other,  but  to  identify  them  even  as 
substance  and  attribute.  And,  what  is  certainly  very  remarkable, 
all  things  considered,  is  that  in  proceeding  to  identify  them,  many 
make  Body  the  ground  of  mind,  and  the  only  reality  in  the  case ! 
Perhaps  even  the  majority  of  physicists  and  physiologists  in  the 
present  day  regard  mind  merely  aa  a  function  or  phenomenon.- 
merely  as  the  outcome  and  manifestation  of  the  physical  forces, 
co-operating  under  certain  conditions, — ^merely  as  an  ideal  efiSor- 
escence  of  the  nervous  system,  and  nothing  mora  To  many  the 
whole  imiverse  is  a  purely  mechanical  system,  and,  according 
to  their  view,  all  philosophy  and  science  ought  to  be  merely  the 
exposition  of  an  all-pervading,  everywhere  prevailing  materialism, 
and  nothing  more. 

At  the  same  time  it  is  not  denied — ^it  cannot  be  denied — ^that 
mental  attributes  or  phenomena  are  of  a  much  higher  order  than 
material  properties  and  phenomena ;  that  volition,  for  instance, 
or  self-directive  power,  the  vis  voluntatis,  is  a  much  higher  attri- 
bute than  mere  inertia,  or  the  vis  inertioe;  that  desire  and  aversion 
felt  towards  objects  are  higher  attributes  than  mere  attraction 
or  repulsion ;  that  self-preservation  is  higher  than  mere  resilience 
or  elastic  action ;  that  an  idea  is  of  a  higher  order  than  a  form 
or  diagram  in  space ;  and  that  thought  is  higher  than  mere  motion 
in  space.  In  a  word,  it  is  not  denied,  and  it  cannot  be,  that 
mental  functions  and  phenomena  generally,  are  of  a  higher  order 
than  merely  mechanical  functions  and  phenomena.  Supposing 
there  to  be  in  its  ground  only  one  kind  of  substance,  then  the 
question  between  spiritualism  and  materialism  is  this, — ^Are  we 
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to  suppose  that  the  higher  birth  gives  also  the  lower,  or  that  the 
lower  gives  birth  to  the  higher  ? 

Of  these  alternatives  spiritualism  affirms  the  former.    It  posits, 
as  the  basis  of  all  philosophy  and  science,  the  existence  of  a 
supreme  Mind,  and  does  its  best  (what,  indeed,  it  has  done  as  yet 
only  indifferently  well)  to  show,  in  the  relation  of  matter  to  mind, 
that  matter  is  something  quite  subordinate  to  mind,  and  incapable 
of  attaining,  under  any  circumstances,  to  the  attributes  and  pheno- 
mena of  mind.     Materialism,  on  the  other  hand,  sets  out  with 
matter  and  force,  as  the  first  of  all  things,  and  holds  that  mental 
phenomena  come  into  existence  among  material  phenomena  for 
the  first  time  when  the  physical  forces  succeed  in  constructing 
nervous  systems.    Such  is  materialism.    It  is  impossible  to  ex- 
aggerate its  consequences  if  it  ever  should  become  the  popular 
belief,  for  it  annihilates  at  once  all  the  hopes  and  all  the  fears 
connected  with  a  life  hereafter.    If  it  be  a  mistake,  it  is  the  great- 
est of  all  possible  mistakes.     Happily  it  exists  in  opposition  to  a 
world-wide  belief.    What,  then,  let  us  ask,  is  its  scientific  claim 
to  r^ard  ?     Now,  to  this  it  is  to  be  answered  that  positively 
it  has  nothing  to  support  it  but  the  fact,  that  mind  can  be 
observed  by  us  only  in  connection  with  brain,  and  that  it  is 
apparently  proportional  in  value  to  the  value  of  the  brain  with 
which  we  find  it  associated.    Materialism  exists  in  direct  opposi- 
tion to  scientific  principle.    The  science  of  mechanics  can  prove 
that  every  possible  combination  of  mechanical  forces  must  have 
a  mechanical  resultant  which  is  truly  and  fully  the  represen- 
tative of  that  combination  of  forces.    Exact  science  gives  no  open- 
ing at  aU  for  such  a  conception,  as  that  at  some  moment  when 
the  combination  of  forces  has  become  complicated  to  a  certain 
extent  a  transformation  takes  place  of  mechanical  force  into  feeling 
and  thought    Such  a  transformation  is  besides  utterly  inconceiv- 
abl&    If  it  took  place,  the  law  of  continuity  would  be  completely 
violated    One  thing  would  arise  out  of  another  thing  which  has 
nothing  in  common  with  it  at  all    The  objections  to  materialism 
in  a  scientific  point  of  view  are  insurmountable    The  only  way 
of  getting  rid  of  them  is  to  exclude  them,  to  affirm  that  we  know 
noUiing  at  all  about  the  matter,  and,  as  the  ground  of  material- 
istic belief,  to  fall  back  upon  the  well-known  fact,  that  mental 
phenomena  are  seen  only  in  connection  with  a  cerebral  oi^ganisa- 
tion,  and  thence  to  conclude,  that  they  are  appearances  merely, 
and  that  the  brain  is  the  thing,  the  only  thing. 
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But  this  is  an  inference  which  is  confessedly  made  wholly  in 
the  dark.  Here  one  thing  is  concluded  from  another  as  its  direct 
and  immediate  sequence,  when  for  aught  that  is  known  there  may 
be  many  linVa  between.  Nay,  this  inference  is  made,  not  in  the 
dark  only,  or  in  complete  ignorance  of  the  contents  of  the  field  in 
which  it  is  made,  but  it  is  contrary  to  the  teachings  of  physiology 
in  all  cases  that  are  in  any  degree  analogous.  This  is,  indeed,  im- 
plicitly affirmed  by  the  materialist  himself,  when  he  maintains 
(as  has  been  referred  to,  p.  27)  that  the  brain  secretes  thought  just 
as  the  liver  secretes  bila  All  the  other  glandular  structures  give 
peculiar  secretions,  each  its  own.  All  these  secretions  are  merely 
molecular  or  material,  no  doubt,  but  all  of  them  are  things  of  the 
highest  synthesis,  and  consist  of  the  most  composite  molecules. 
As  to  the  womb  with  its  appendages,  whose  morphological  ana- 
logy to  the  brain  (or  rather,  to  the  myo-neuro-cerebral  system)  is 
of  all  the  organs  the  most  perfect,  it  has  for  its  function  to  cherish 
and  to  develope  an  embryo,  which  is  something  of  a  much  higher 
order  than  a  molecule,  or  a  gall-bladder  full  of  bile,  or  the  like. 
In  order  to  place  the  cerebral  organism,  therefore,  in  analogy  with 
glandular  organisms  in  general,  the  brain  also  ought  to  have  for  its 
office  to  cherish  and  to  develope  some  Being  or  thing  distinct  from 
itself  and  having  a  substantive  existence.  Nor  does  it  follow  of 
necessity  that  that  creature  of  the  brain  shall,  like  the  secretions 
of  the  glands,  or  the  creature  of  the  womb,  be  merely  a  molecular 
aggregate,  a  liquid  or  solid,  and  either  amorphous  or  organised. 
All  the  secretions,  and  indeed  all  the  functionings  of  the  animal 
organism,  are  but  means  to  an  end ;  and  that  end  manifestly  is  the 
construction  of  the  nervous  system  viewed  as  operating  in  the  ful- 
filment of  its  special  office.  Were  it  wonderful,  then,  if  that 
fulfilment  implied  the  giving  to  material  nature  a  Being  or  thing 
of  a  higher  order  than  the  merely  molecular  and  material  ?  Were 
it  wonderful  if  the  molecular  synthesis,  which  we  see  to  be  so 
powerfully  operative  in  all  the  other  glands,  should  be  so  much 
more  powerful  in  the  brain,  that  instead  of  effecting  the  placing  of 
elements  of  force  in  juxtaposition  merely,  it  should  be  able  to 
effect  their  confluence  into  a  new  unity,  so  that  in  the  focus  of 
action  of  the  myo-neuro-cerebral  system,  existence  should  be 
awarded,  through  the  action  of  the  brain,  to  a  new  centre  of  force, 
constituted  of  so  great  an  amount  or  intensity  of  being  or  potenti- 
ality, that  it  should  be  wholly  emancipated  from  those  trammels 
which  characterise  matter,  and  manifest  those  higher  properties 
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of  perception,  volition,  consciousness,  for  the  sake  of  which  creation 
exists,  and  which  we  hold  to  belong  to  all  individualised  Beings, 
when  the  quantity  of  Being  or  potentiality  which  constitutes  them 
has  not  been  weakened  by  attenuation  to  such  a  degree  that 
instead  of  mental  endowments,  there  are  left  only  those  residua  of 
power  which  constitute  the  properties  of  matter — namely,'  instead 
of  a  tTiS  volurUatiSy  a  vis  inertice  merely ;  instead  of  desire,  attrac- 
tion merely ;  instead  of  aversion,  repulsion  merely,  and  so  on  ? 

And  here  let  it  not  be  hastily  inferred  that  such  a  theory  im- 
plies the  transformation  of  matter  into  mind.  There  is  every 
reason  to  believe,  as  will  appear  more  fully  hereafter,  that  the 
material  element  possesses  such  self-conservative  force,  that  it  is 
wholly  permanent  in  nature,  at  least  in  and  around  our  planet. 
It  is  not  in  the  molecular  or  ponderable  parts  of  the  brain  that 
the  material  is  to  be  sought  which  may  possibly  be  the  mother- 
element  of  the  mind.  That  ponderable  matter  is  indeed  every- 
thing to  the  anatomist.  But  to  the  natural  philosopher,  to  the 
true  physiologist  who  endeavours  to  take  an  all-embracing  view  of 
the  contents  of  the  field  which  he  is  investigating,  that  ponderable 
matter  is  a  mere  scaffolding  for  the  SBtherial  matter  that  is  present, 
the  matter  of  light,  in  which  the  mind  really  dwells,  and  by  which 
we  should  expect  that  it  would  be  fed  and  constituted.  Now,  in 
the  setherial  element.  Being  or  Reality  is  so  attenuated,  compared 
with  what  it  is  in  the  material  element,  that  its  potentiality  in 
general,  and  consequently  its  self-conservative  power,  or  its  re- 
sistence  to  confluence,  and  its  incapacity  for  constituting  a  true 
unity  of  a  higher  order,  must  be  much  less  than  it  19  in  the 
material  element ;  and,  for  anything  that  appears  to  the  contrary, 
its  individuality  may  be  overcome  by  an  adequate  sjmthetic  ap- 
paratus such  as  the  myo-neuro-cerebraL 

By  this  view,  which  we  maintain  has  the  analogy  of  all  nature 
in  its  favour,  that  fact  which  is  the  only  one  that  gives  counte- 
nance to  materialism  is  adequately  explained — ^namely,  the  fact 
that  there  is  an  observed  co-ordination  of  mental  phenomena  with 
the  oiganisation  and  the  actual  functioning  of  the  brain ;  for  while 
the  power  and  the  perfection  of  the  mother  and  nurse  will  nor- 
mally be  expressed  in  the  power  and  perfection  of  the  child,  the 
law  of  reciprocal  assimilation  provides,  that  during  the  whole 
period  of  oiganised  life,  mind'  and  body  shall  be  continuously 
assimilating,  each  itself  to  the  other,  and  thus  producing  that 
inteidependence  and  sympathy  which  is  so  universally  felt  and 
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acknowledged.  And  in  order  to  eveiy  outward  manifestation  of 
mind  there  will  be  the  necessity  that  the  currents  in  the  brain 
shall  be  duly  circulating — a  condition  on  which  so  much  has  of 
late  been  built  in  the  interest  of  materialism. 

By  the  view  now  advanced  all  the  phenomena  are  explained 
much  more  fully  and  intelligibly  than  they  are  attempted  to  be 
explained  by  materialism ;  and  thus  the  ground  is  taken  away 
from  under  the  feet  of  that  detestable  hypothesis  which  excludes 
from  the  field  of  science  altogether,  and  refers  to  an  exercise  of 
faith  merely,  a  belief  in  God,  in  merit,  in  immortality,  in  all 
that  is  most  ennobling  in  the  thoughts  and  most  encouraging  to 
the  aspirations  of  humanity. 

Nor  does  the  view  which  has  now  been  suggested  demand  any 
supposition  as  to  the  nature  of  Being  in  general,  or  of  any  Being 
in  pcurticular  more  elaborate  than  this,  that  power  as  it  is  known 
to  exist,  endowment  in  the  individual,  is  always  porportional  to 
the  amount  or  intensity  of  the  substance  or  potentiality  con- 
stituting that  individual.  And  is  not  this  a  conception  so  simple 
that  it,  in  fact,  possesses  the  value  of  a  mathematical  equation  ? 

According  to  this  conception,  we  obtain  a  system  of  Beings 
which,  commencing  as  near  as  we  can  reach  the  throne  of  the 
great  Creator  (which  is  yet  at  an  infinite  distance) — gives  us  a 
hierarchy  of  spiritual  Beings  ranging  from  the  highest  that  is 
compatible  with  a  finite  nature,  through  all  orders  downwards 
until  we  reach  the  region  where  all  mental  endowments  have 
vanished,  and  Being  is  found  in  the  most  attenuated,  and  con- 
seqiiently  the  most  diffused  state,  viz.,  in  the  universal  aether. 

If  it  be  asked,  as  at  this  stage  of  our  progress  it  might  be  with 
seeming  cogency,  why,  in  being  partitioned  and  individualised  in 
order  that  the  number  of  centres  of  enjojrment  might  be  multi- 
plied, should  finite  Being  have  been  attenuated  in  the  individual 
to  such  a  degree  that  ultimately  the  individual  is  no  longer  cap- 
able of  feeling,  and  thus  the  very  end  aimed  at  be  frustrated  by 
overdoing, — ^the  answer  is,  that  the  cosmical  law  of  assimilation 
insists  on  this  result,  providing,  however,  at  the  same  time,  that 
after  this  extreme  analysis,  sensibility  shall  be  restored  by  a  co- 
ordinate synthesis.  The  great  Creator  is  infinite  as  well  as 
absolute.  He  has  for  an  attribute  immensity  no  less  than  unity ; 
and  immensity,  when  construed  in  consciousness  and  in  reference 
to  finite  Being,  is  represented  by  all  space — boundless  space. 
Finite  Being,  therefore,  in  assimilating  itself  to    the  Infinite, 
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needed  as  far  as  possible  to  fill  all  space.  But  being  finite,  this  it 
could  do  only  by  underdoing  the  utmost  attenuation  possible. 
Hence,  according  to  our  theory,  the  universal  aether,  all  apathetic 
though  in  itself  it  be. 

But,  shall  this  extreme  attenuation  of  being  be  regarded  as  an 
evil  or  a  departure  from  the  interests  of  sensibility  ?  No,  surely. 
The  universal  aether  is  the  medium  of  light  and  colour,  and  all 
visible  gloiy,  and  we  know  riot  how  many  genial  influences  be- 
sides. Moreover,  in  it  our  philosophy,  while  admitting  a  hier- 
archy of  Spirits,  provides  at  the  same  time  for  them  a  medium 
in  which  they  may  dwell,  than  which  we  know  not  of  any,  and 
can  conceive  none  that  could  be  more  kindred  or  congenial. 

As  to  the  material  element  and  the  molecular  world,  it  presents 
itself  as  the  development  of  a  mathematical  necessity ;  not  on  that 
account,  however,  outcast,  or  useless  in  the  economy  of  the  uni- 
verse, but,  on  the  contrary,  a  beautiful  episode  in  the  epic  of  crea- 
tion, apx>ointed  as  an  apparatus  for  redeeming,  so  to  speak,  or 
for  bringing  back  Being  or  Reality  from  its  most  attenuated  and 
powerless  state  to  a  state  of  power, — in  a  word,  for  restoring  the 
setherial  to  the  spiritual,  giving  life  to  light.    But  of  that  hereafter. 
Created  Being,  then,  according  to  our  philosophy,  is  neither 
"nothing,"  nor  yet  is  it  "that  which  fills  space."    But  it  is  an 
extensively  self-manifesting  something  existing  in  multitude,  the 
individuals  constituted  by  a  greater  or  a  lesser  amount,  or  in- 
tensity of  Being  or  substance,  whence  it  results  that  in  the  higher 
orders  of  Beings  self-manifesting  power  becomes  two-fold,  acting 
both  outwardly  and  inwardly,  or  reflectively,  thus  rendering  the 
individual  self-manifesting  to  self,  that  is,  a  Spirit.    If  it  be  said 
that  the  term  spirit  implies  more  than  this,  more  than  conscious- 
ness, namely,  life  and  liberty,  we  add,  that  to  us  created  Being  is 
in  no  case  that  which  is  dead  or  wholly  inert,  in  no  sense  that 
which  shall  be  a  clog  upon  the  infinite  (which,  however,  seems 
to  be  the  common  notion).    To  us,  created  Being  is  in  itself  like 
the  Creator,  power,  life,  free  life,  only  it  is  not  left  to  itself  in  the 
nnguided  play  of  such  a  dangerous  nature.     It  is  placed  either 
altogether,  or  more  or  less,  under  cosmical  law  that  is  under 
the  Divine  Attributes  radiating,  the  voice  of  God  echoing,  and 
embodying  itself  in  space  and  time,  and  thus  constituting  crea- 
tion a  cosmos.    And  now  as  to  spirit  much  requires  to  be  said. 


CHAPTER  V. 

SPIRIT  :   ITS  NATURE  AND  ENDOWMENTS. 

When  treating  of  consciousness  something  was  said  of  Beings 
of  the  order  of  spirits.  But  at  that  stage  of  our  development 
nothing  could  be  said  of  the  cosmical  laws.  At  that  time  we 
were  able  to  speak  of  Beings  as  self-manifesting  things  only,  and 
that  to  a  distance  from  their  centres,  or  more  generally  as  exten- 
sively impressive  and  impressible  centralized  powers.  We  know 
now  more  than  this.  We  know  now  that  inasmuch  as  aU  reality 
is  the  creation  of  an  all-Perfect  Creator,  it  can  neither  exist  nor  act 
in  a  manner  which  is  wholly  singular  or  anomalous.  It  can  only 
exist  or  act  so  as  to  manifest  and  be  assimilated  to  the  Creator, 
and  be  the  expression  of  His  mind  and  will,  or  if  it  be  an  indi- 
vidualised power,  or  Will,  then  possibly  in  a  contrary  way.  And 
hence  the  cosmical  law  which  we  have  already  laid  down.  Hence 
assimilative  action  the  law  of  the  cosmos,  considered  as  such. 

And  here  a  primary  inquiry  presents  itself.  If  the  law  of  assi- 
milation is  the  very  order  of  the  created  universe,  shall  we  not  have 
an  order  of  Beings  which  shall  be  fully  expressive  of  that  law — ^aii 
order  of  Beings,  in  a  word,  which  shall  be  the  image  of  God  in  the 
whole  of  His  Being,  in  so  far  as  the  finite  can  image  the  Infinite  ? 
Such  an  expectation  certainly  finds  a  first  place  in  our  theory. 
Now  for  its  discussion  it  first  asks  the  question.  What  is  that  spe- 
cial condition  which  shall  make  a  Being  to  be  the  image  of  God  ? 
What  is  that  attribute  which,  being  withdrawn  fix)m  a  Being,  that 
Being  shall  cease  to  be  the  image  of  God  ?  Now,  to  this  the  answer 
undoubtedly  is, — ^the  possession  of  truly  individualised  power,  that 
is,  a  potentiality  or  energy  within  itself,  which  shaU  be  a  Cause 
in  its  own  right,  and  see  its  own  way,  that  is,  a  principle  of 
volition,  in  one  word,  a  pei-son.  If  we  deny  this  of  God,  we 
deny  God  Himself  in  that  sense  of  the  name  which  all  humanity 
claims  to  be  the  true  sense ;  and  if  we  deny  it  of  man,  we  deny 
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man  himself  in  that  character  which  the  consciousness  in  the 
breast  of  every  man  afiirms  man  to  be. 

This,  then,  when  we  descend  from  the  Creator  to  the  creation, 
we  find  to  be  the  first  order  of  Beings  which  we  are  to  look  for  in 
the  cosmos — ^an  onler  of  Beings,  namely,  possessed  of  truly  indi- 
vidualised power  more  or  less,  that  is,  free  will  or  liberty. 

But  how,  it  may  here  be  legitimately  asked,  can  we  suppose 
that  existence  should  ever  be  awarded  or  permitted  to  Beings  of 
such  a  nature  ?  Is  it  not,  it  may  be  said,  of  the  very  essence  of 
liberty  to  resist  a  law  imposed  from  without  ?  And  thus,  if  there 
were  Beings  in  the  image  of  God,  must  not  these  Beings,  in  virtue 
of  the  very  make  of  their  minds,  be  rebels  agaiast  God,  and,  in  a 
word,  be  as  gods  themselves  ?  This  is  a  grave  question,  and  it 
suggests  many  thoughts,  and  explains  many  things.  But  we  have 
here  only  to  affirm  that  such  an  issue  is  not  necessary  or  unavoid- 
able. Thus,  in  the  constitution  of  such  liberty  as  is  true  and 
perfect  so  far  as  it  goes,  there  is  implied  the  opposite  of  every 
tendency  as  well  as  the  tendency  itself.  The  tendency  to  rebel, 
therefore,  in  a  spirit  which  is  perfectly  free  must  be  accom- 
panied by  a  tendency  in  quite  an  opposite  direction.  The  same 
actions  or  manner  of  life  which,  when  viewed  solely  as  expres- 
sions of  an  external  authority,  awake  the  recoil  of  liberty,  may, 
in  another  point  of  view,  become  the  free  spirit's  own  choice. 
The  spirit,  enlightened  by  reason,  and  seeking,  as  a  free  spirit  ever 
must,  those  channels  in  which  its  life  and  liberty  can  flow  most 
fully,  may  find  them,  nay,  is  sure  to  find  them  in  that  order  which 
the  aU-wise  and  the  Almighty  Creator  has  appointed.  The  love 
or  law  of  liberty,  therefore,  in  an  enlightened  spirit  leads  it 
directly  to  maintain  the  cosmical  order,  to  keep  the  appointed 
law«  It  is  only  when  existing  in  a  state  of  ignorance  that  a  free 
spirit  tends  to  be  rebellious.  In  the  argument  against  the  exist- 
ence of  liberty  in  the  creature,  founded  on  the  native  tendency  of 
liberty  to  rebel  against  authority,  there  would  be  cogency  only 
if  liberty  had  been  bestowed  without  any  provision  having  been 
made  for  the  enlightenment  of  the  free  spirit.  But  means  of 
enlightenment  have  been  provided.  The  same  Divine  appoint- 
ment,  the  same  law  of  Assimilation,  in  providing  for  those  creatures, 
who  should  be  most  fully  entitled  to  the  name  of  "  the  image  of 
God,"  the  dangerous  gift  of  liberty,  provides  also  for  the  enlighten- 
ment and  guidance  of  their  liberty  certain  principles,  the  principles 
of  Beligious  and  Moral  Obligation  and  Beason. 
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Religious  ObligcUion. 

God  is  at  once  a  Perfect  Intelligence  and  an  Almighty  Power ; 
and  from  this  twofold  consideration,  in  virtue  of  the  law  of  assimi- 
lation, there  must  result  in  man  a  twofold  endowment,  namely. 
Reason,  the  impress  on  him  of  the  Divine  Intelligence  and 
Religious  Obligation,  the  impress  of  the  Divine  Power. 

Along  with  these  (even  as  an  ember  of  Deity  itself)  man 
has  liberty,  and  that  in  the  position  of  spectator  of  ail  the  Ideas 
which  reason  supplies,  and  all  the  DtUies  which  obligation  imposes. 
He  is  free  to  ramble  amongst  them,  and  to  make  his  choice. 

The  imminence  of  religious  obligation  in  the  mind  of  man  when 
existing  in  its  normal  relations,  fully  appears  ;  but  it  also  fully 
appears  that  it  must  continue  as  an  authority  or  feeling  of  obliga- 
tion merely,  and  cannot  be  developed  into  articulate  ideas.  We 
can  easily  conceive  how  the  Divine  attributes  could  mirror  them- 
selves in  the  human  soul  as  ideas,  as  reason,  or  laws  of  belief ;  but 
we  cannot  conceive  how  the  Divine  Being,  or  Power,  could  be 
represented  in  this  way  or  otherwise  than  as  an  abiding  impress 
merely  of  that  Power.  Besides  the  laws  of  belief,  therefore,  and 
the  ideas  of  reason,  there  ought,  under  the  law  of  assimilation,  to 
be  in  the  mind  an  abiding  impress  of  the  Being  and  Power  of  God. 

Nor  will  the  mind  be  altogether  unconscious  of  that  impress,  or 
altogether  unaware  of  the  source  from  whence  it  comes.  As  in 
all  other  cases  of  synthetic  relationship  the  soul,  as  herself  a  pro- 
per power,  must  react.  And  what,  in  the  midst  of  so  much  dark- 
ness and  yet  so  much  power,  can  such  reaction  be  but  a  deter- 
mination in  the  soul  towards  God — ^a  fixed  looking  of  the  soul 
towards  God,  responsive,  or,  if  not  actually  responsive,  imeasy  to 
respond  to  the  impress  of  God's  Being  upon  her  ?  And  since  that 
Being,  so  far  as  it  lb  felt  or  known,  must  give  an  impress  of  the 
Omnipotent,  the  Adorable,  what,  in  terms  of  consciousness,  must 
the  corresponding  impression  be  but  a  conscious  obligation  to 
God,  a  felt  call  by  God  to  worship  Him,  and,  in  so  far  as  His 
wiU  is  discovered  or  conceived,  to  obey  Him  ? 

And  thus  our  philosophy  enables  us  to  understand  both  the 
umVersality  of  religion  in  the  world,  and  the  vast  breadth  and 
variety  that  there  are  both  in  religious  objects  and  observances. 
According  to  this  view,  religion  in  its  essence,  and  viewed 
apart  from  reason,  must  manifest  itself  merely  as  a  conscious  obli- 
gation, an  uneasiness  to  worship.    And,  accordingly,  we  find  that 
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worship  is  universaL  But  when  acting  alone,  this  native  religious- 
ness of  the  heart  must  manifest  itself  as  an  obligation  to  worship 
merely.  It  does  not  and  cannot  give  the  object  of  worship  in  His 
true  character,  that  true  character  is  given  in  reason  only,  or  by 
the  aid  of  revelation.  Hence  in  any  individual,  or  any  race  where 
reasoii  is  in  abeyance,  any  object  which  happens  to  interest  the 
imagination  will  be  assumed  as  an  object  of  worship.  Beligious 
obligation  when  acting  anal3rtically,  will  discharge  itself  in  Feti- 
cism,  when  acting  synthetically,  in  Pantheism. 

In  proportion  as  reason  is  developed  on  the  other  hand,  then, 
under  the  law  of  the  equivalence  of  energy,  whatever  its  form,  the 
sense  of  religious  obligation,  the  constitutional  uneasiness  to  wor- 
ship, will  tend  to  become  feeble.  But,  at  the  same  time,  the 
object  of  worship  will  be  brighter  and  more  glorious  in  a  higher 
degree.  The  deliberate  contemplation  of  His  gloiy  ought,  there- 
fore, now  normally  to  awake  adoration  no  less  than  the  feeling  of 
an  obligation  to  be  religious  did  before.  The  practice  of  religion, 
theiefore,  ought  not  to  abate  as  mental  culture  or  intellectual  light 
advances.  Only  the  motive  to  worship  will  no  longer  be  felt  to 
be  an  instinct  which  it  causes  great  uneasiness  not  to  gratify,  but 
a  free  movement  in  the  light  of  reason  and  intelligence  towards 
that  which  is  seen  to  be  most  truly  love-worthy  and  adorable. 

And  thus  we  are  clearly  taught  what  the  spirit  of  true  religion 
is  from  first  to  last.  Its  animating  motive  ia  no  calculation  of 
self-interest  or  advantage  either  here  or  hereafter.  However 
valuable  such  motives  may  be,  as  leading  ultimately  to  true 
religion,  neither  the  hope  of  reward  nor  the  fear  of  punishment 
enters  into  true  religion.  True  religion  in  its  essence  is  purely  an 
assimilation  of  the  soul,  a  conformity  to  God,  the  adoring  contem- 
plation and  culture  in  the  mind  of  the  Glory  of  God  expressing 
itself  in  a  soul-delighting  flow  towards  commimion  with  Him. 

Moral  Obligation. 

In  order  to  be  enabled  to  place  in  juxtaposition  those  faculties 
in  man  which  are  most  nearly  allied,  let  us  here  call  to  mind 
that  not  only  do  God  and  the  soul  exist,  but  also  the  world  or 
the  universe.  Here,  then,  is  a  third  Being  or  Power,  and  plainly 
it  is  one  of  great  potency.  Under  the  law  of  assimilation  it 
must  needs  act  with  great  influence  upon  the  souL  The  mind 
must  tend  to  be  impressed  constitutionally  not  only  by  a  Divine, 
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but  by  a  cosmical  assimilative  action.  And  of  this  action  let  us 
here  ask  what  must  be  the  general  character  ?  It  is  commonly 
supposed  in  the  present  day  that  the  external  world,  in  so  far  as 
the  mind  is  concerned,  exhausts  itself  in  giving  sensations  or  per- 
ceptions of  individual  external  objects.  Now,  perception  is  no 
doubt  a  fine  example  of  assimilative  action,  as  we  shall  soon  see. 
But  the  perception  of  individual  objects,  one  by  one,  cannot 
exhaust  the  assimilative  influence  of  the  world  as  a  whole.  The 
world  as  a  whole,  as  an  economy,  and  not  a  multitude  of  par- 
ticular objects  merely,  must  act  assimilatively,  and  as  such  must 
impress  the  soul.  Now  the  world  in  this  point  of  view  quite 
transcends  knowledge.  Its  assimilative  action  on  the  mind, 
therefore,  cannot  produce  in  the  latter  clear  and  distinct  ideas. 
It  cannot  produce  an  impression  more  definite  than  that  which 
results  from  the  being  of  God,  and  therefore  nothing  more 
definite  than  an  uneasiness  to  fall  in  with  the  universe  so  as  to 
sustain  it.  In  a  word,  the  assimilative  action  upon  the  soul,  of 
the  world  as  a  whole,  must  produce  feeling  only,  and  that  an 
"obligation"  to  maintain  its  economy.  And  hence,  as  that 
economy  is  liable  to  be  grossly  misconceived,  we  may  have  a 
Feticism  in  morals  as  well  as  in  religion.  But  even  at  the  worst, 
all  will  not  be  utterly  wrong. 

We  may  go  a  step  further.  Thus  the  economy  of  the  world, 
even  when  regarded  as  the  universe,  and  in  all  its  details,  is  un- 
doubtedly expressed  accurately  overhead  by  the  idea  of  "  Order." 
All  the  parts  are  so  adjusted  to  each  other,  and  work  so  as  to 
form  one  harmonious  whole.  This  the  cosmical  law  of  assimila* 
tion  secures.  The  functioning  of  each  part  is  so  adjusted  as  to 
perpetuate  the  being,  nay,  the  wellbeing  of  the  whole.  The 
present  is  harmoniously  interwoven  with  the  past  and  the  future. 
Every  object,  when  it  is  in  its  right  place  in  nature  is  kindred 
with  its  environments.  The  individual  is  a  member  of  the  family. 
The  family  is  a  member  of  the  nation.  There  is  a  community, 
and  there  ought  to  be  a  communion  of  nations.  Each  works  in 
all  and  all  in  each.  A  reciprocal  assimilative  influence  operates 
universally.  And  of  this  the  expression  in  the  consciousness  of 
the  human  soul,  when  that  soul  is  in  a  duly  impressible  state, 
ought  to  be  a  sense  of  obligation  to  observe,  and,  so  far  as  in  her 
lies,  to  maintain  the  universal  order  from  the  impress  of  which 
she  cannot  escape,  however  great  the  local  disorder  in  the 
midst  of  which  she  may  happen  to  be  placed  at  the  time.    Now, 
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this  consciousness  which  never  ceases  to  insist  upon  order  as  the 
r^ht  thing,  when  viewed  in  the  face  of  the  fact  that  a  man  may^ 
in  virtue  of  the  freedom  of  his  will,  traverse  and  violate  it  if  he 
please,  exists,  and  is  named  moral  approbation.  And  thus,  under 
the  law  of  assimilation,  and  assuming  with  all  mankind  the 
existence  of  the  World  as  well  as  that  of  God  and  of  the  Soul, 
along  with  religious  obligation,  we  find  man  the  subject  of  moral 
obligation  also. 

These  two  obligations  are  justly  regarded  as  distinct  and  as 
belonging  to  distinct  spheres  of  duty.  But  they  mutually  sup- 
port each  other,  and  are  beautifully  interwoven,  and  indeed  agree 
in  most  of  their  features.  Thus,  as  in  religious  obligation  the 
soul  desires  simply  to  acquit  itself  of  the  duty  called  for,  apart 
altogether  from  considerations  of  reward  or  punishment,  so  in 
moral  obligation  does  the  soul  desire  to  acquit  herself  of  her 
duties,  cost  what  they  may.  Pure  morality  is  no  less  dis- 
interested than  true  religion.  Not  that  either  of  them  can  possi- 
bly be  realised  without  bringing  in  due  time  its  own  reward 
along  with  it.  The  economy  of  the  world,  which  implies  a 
harmony  between  the  wellbeing  of  the  parts  and  the  wellbeing 
of  the  whole,  is  so  complete,  that,  when  obeying  the  behests  either 
of  religious  or  moral  obligation,  it  is  only  in  very  exceptional 
cases  that  even  the  individual  permanently  suffers.  So  deep-laid, 
indeed,  is  this  harmony  between  well-being  and  well-doing,  what- 
ever the  inner  motion  of  the  action,  that  let  all  the  individuals  in 
any  community,  or  let  all  the  world,  adopt  as  the  end  and  aim  of 
all  their  actions  a  true  and  enlightened  self-interest,  and  the 
general  result  will  be  the  same  as  if  each  acted  purely  from 
conscious  obligation  to  do  what  is  right,  without  any  view  to  his 
own  advantage  at  all  But  between  the  inner  life  and  character 
of  the  two  classes  of  actions,  or  rather  of  actors,  there  would  be 
this  difference, — that  those  who  are  acting  from  interested  motives 
only  are,  in  so  doing,  selling  their  birthright  as  the  children  of 
God,  nay,  as  members  in  the  brotherhood  of  humanity,  for  a 
mess  of  private  enjoyment  which  generally  issues  in  disappoint- 
ment at  last ;  while  those  who  act  from  a  sense  of  duty,  in  so  far 
as  they  acquit  themselves  aright,  always  find  themselves  strong 
and  happy  at  the  time,  and  have  nothing  to  fear  from  the  future. 
And  no  wonder ;  for  they  live  in  the  light  of  God's  coimtenance, 
and  move  along  with  the  glorious  tide  of  the  universe ;  while  the 
merely  selfish  man,  with  many  clouds  overhead,  ia  ever  struggling 
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against  that  tide  unconscious  of  its  existence,  and  can  swim  in 
eddies  only,  which  he  mistakes  for  the  imiverse. 

Reason. 

We  have  already  seen,  when  treating  of  consciousness,  that 
there  belongs  to  a  Being,  when  powerful  enough  to  be  free  more 
or  less,  and  when  constituting  a  member  in  the  universe,  the 
power  of  manifesting  itself  to  itself,  and  of  knowing,  to  a  certain 
extent  at  least,  what  itself  is.  Hence,  from  the  mind's  own  sub- 
stance and  activity,  there  results  a  knowledge  of  Being  and  Action, 
as  also  of  Action  arising  out  of  Being,  and  therefore  there  results 
a  knowledge  of  Cause. 

Hence,  also,  from  the  mind's  own  identity,  along  with  its  life  or 
changefalness,  there  results  a  knowledge  of  identity  and  change, 
that  is.  Identity  and  Difference ;  and  so  on. 

But  such  knowledge  must  be  of  a  most  inarticulate  kind,  and 
would  be  better  named  nascent  than  innate.  If  the  mind  had  no 
other  source  of  knowledge  but  self,  nothing  could  be  distinctly 
conceived  or  truly  known  by  it.  To  be  distinctly  informed  as  to 
anything,  the  mind  must  be  informed  from  more  sources  than  one. 
As  in  still  water  a  ripple  forms  only  at  the  meeting  of  streams 
from  different  sources,  so  in  the  mind,  with  regard  to  articulate 
knowledge,  more  influences  than  one  must  always  concur  in 
forming  it ;  and  the  more  these  influences  are  similar  to  each 
other,  provided  they  come  from  different  quarters,  the  more  is  the 
resulting  knowledge  satisfactory. 

It  may,  perhaps,  be  thought  that  such  a  statement  stands  in 
opposition  to  Sir  Isaac  Newton's  flrst  rule  of  reasoning  in  philo- 
sophy, which  claims  also  the  authority  of  Aristotle  in  its  favour. 
That  rule  is  to  the  effect,  that  ''  we  are  to  admit  no  more  causes  of 
natural  things,  but  such  as  are  both  true  and  sufficient  to  explain 
their  appearance."  But  in  this  announcement  of  the  rule  (though 
not  in  the  comment  on  it  which  Newton  gives)  this  philosopher 
has  saved  philosophy  by  the  introduction  into  it  of  the  term 
"  true."  Doubtless  we  are  not  to  admit  more  causes  of  natural 
things  than  such  as  are  true.  But,  even  immediately  after 
Newton's  own  day,  by  John  Locke  and  others,  and  more  especially 
in  our  own  day  by  Sir  Wm.  Hamilton  of  Edinburgh  and  others, 
this  rule,  under  the  name  of  the  Law  of  Parsimony,  has  been 
made  to  assume  a  character  which  is  wholly  subjective,  and  which 
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breaks  loose  from  nature  altogether.     Having  found  or  fancied 
some  hypothesis  that  seems  adequate  as  a  cause  for  a  phenomenon, 
we  are  told  not  to  look  for  any  others — ^nay,  to  reject  the  claims 
and  pretensions  of  all  others.    The  results  of  my  own  observation 
of  nature  is  to  the  effect  that  no  such  law,  as  a  law  of  parsimony, 
exists.     Instead  of  being  guided  by  parsimony^  nature  delights  in 
dispensing  her  wealth,  and  in  enriching  every  object.    To  make 
sure  of  the  fulfilment  of  her  economy,  in  order  to  realise  her 
phenomena,  she  usually  makes  concurrent  causes  to  bear  upon 
each,  although,  in  ordinary  circumstances,  it  may  seem  to  us  as  if 
one  of  these  causes  might  have  been  sufficient.    Further,  lest  any 
of  those  which  are  brought  into  action  should  be  frustrated,  she 
has  usually  other  causes  in  reserve  in  the  same  field.    Nature 
absolutely  scouts  this  supposed  law  of  parsimony.     That  law 
would  dictate,  for  instance,  that  the  venous  system  was  adequate 
to  account  for  the  return  of  the  fluids  of  the  body  to  the  heart, 
but  nature  gives  the  lymphatic  system  also ;  nay,  in  addition  to 
this,  a  centripetal  movement  of  the  fluids  through  the  tissues, 
and  in  opposition  to  all  obstacles.     The  law  of  parsimony  would 
dictate  that  the  sickliness  of  a  plant,  growing  under  an  umbrageous 
tree,  was  fully  accounted  for  by  want  of  sunlight^  for  shadow 
alone  would  undoubtedly  produce  such  sickliness.    But  to  this 
cause  nature  adds  others — ^the  consumption,  for  instance,  both  by 
the  foliage  of  the  tree  above,  and  by  the  roots  beneath,  of  the 
carbonic  acid,  ammonia,  and  moisture,  which  the  sickly  plant 
required,  in  order  to  be  in  healtL  And  so  in  other  cases — ^perhaps 
in  every  case.    Not  only  are  there  those  classes  of  causes  which 
Aristotle  long  ago  so  happily  signalised,  but  there  are  concurrent 
causes  of  the  same  class ;  and  the  limitations  to  knowledge,  which 
the  method  of  modem  science  is  now  occasioning,  are  in  no  small 
measure  owing  to  a  neglect  or  exclusion  of  this  fact.     Is  any 
knowledge  innate,  or  is  it  all  the  product  of  experience  ?     Such 
is  the  alternative  which  this  law  of  parsimony  dictate&     But 
nature  recognises  no  such  question.    The  answer  is,  that  from  the 
mind's  own  Being  and  make,  it  acquires  much  of  what  may  indeed 
be  entitled  to  the  name  of  knowledge ;  but,  in  order  to  acquire  its 
knowledge,  such  as  it  is,  the  mind  must  be  where  it  is.    If  the 
mind  were  placed  in  solitude,  out  of  all  relations,  and  in  outer 
darkness,  without  previous  experience,  all  thought  and  feeling 
would  certainly  remain  for  ever  at  zero.    The  ideas  which,  inde- 
pendently of  its  environments,  exist  for  the  mind,  are  like  the 
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veins  in  the  marble  which  is  yet  in  the  block.  Practice,  reflection, 
and  experience,  like  the  sculptor's  chisel,  are  needed  to  bring  them 
out,  and  then  they  become  distinct  objects  of  thought. 

But  the  case  of  a  mind  left  altogether  to  itself  need  not  be  con- 
sidered by  us.  The  mind  never  is,  and  never  can  be  wholly 
alone.  The  Being  of  God  is  always  imminent.  And  as  the  mind, 
in  virtue  of  its  intimate  receptivity,  is  always  undergoing  assimi- 
lation either  to  itself  as  it  is,  and  thus  affirming  conscious  identity, 
or  reproducing  its  former  by  acquired  states,  and  thus  remember- 
ing, &c.,  so  must  it  be  always  undergoing,  more  or  less,  according  as 
its  receptivity  in  that  direction  is  greater  or  less,  assimilation  to 
the  Divine  Being  and  His  attributes.  It  must  be  continually  or 
constitutionally  penetrated,  so  to  speak,  with  a  nascent  know- 
ledge of  the  Omnipotent  and  the  Infinite,  the  Absolute  and  the 
Perfect.  In  a  word,  in  virtue  of  the  law  of  assimilation,  and  the 
abiding  presence  at  once  of  the  soul  to  herself,  and  of  Grod  to  the 
soul,  there  must  exist  in  the  soul  those  abiding  modes  of  mental 
action  which  go  by  the  name  of  First  Principles,  Laws,  belief, 
or,  in  one  word,  Beason.  And  that  they  are  justly  entitled  to  the 
names  of  principles  or  laws  fully  appears  from  the  genesis,  and 
the  conditions  of  existence  which  we  have  assigned  to  them. 
Thus  they  cannot  but  speak  with  authority;  for  they  are  supreme. 
And  they  must  eventually  oust  all  others  if  they  cannot  be 
brought  to  coexist  harmoniously  with  them ;  for  they  are  the  most 
deeply  seated,  and,  in  virtue  of  the  imminence  of  their  cause,  they 
must  be  reproduced  as  fast  as  they  are  obliterated  or  forgotten. 
They  must,  in  short,  be  characterised  by  that  very  authority  and 
necessity  which  are  ascribed  to  the  principles  of  reason  or  the 
laws  of  belief. 

And  now,  by  their  aid,  something  like  definite  knowledge  seems 
to  be  possible,  or  rather,  indeed,  inevitable.  This  new  manifesta- 
tion of  Being,  that  of  the  Divine  Being,  which  the  soul  acquires  in 
virtue  of  her  position  as  living  and  moving,  and  having  her 
Being  in  Him,  must  enter  into  synthesis  with  that  which  the 
soul  has  from  herself  as  Being ;  and  that  synthetic  holding  in  the 
synthetico-analytical  rhjrthm  of  the  mind,  being  subjected  to 
analysis,  it  appears  certain  that  there  must  be  a  differentiation  of 
the  idea  of  mere  Being,  indefinite  Being,  into  that  of  infinite 
Being  on  the  one  hand,  and  finite  Being  on  the  other,  with  their 
respective  attributes.  .  There  is  reason  for  inferring  that  the  soul 
can  now  no  longer  escape  from  the  conclusion  that  she  is  herself 
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a  finite  Being,  while,  at  the  same  time,  an  infinite  Being  is 
imminent.  Happy  for  her  if  she  feels  the  latter  fact  as  strongly 
as  she  ought !  and  can  keep  self  in  its  own  subordinate  place. 
Bat  usually,  alas !  it  is  quite  otherwise.  Usually,  almost  unavoid- 
ably, self,  the  ego,  as  soon  as  it  has  acquired  the  consciousness  of 
its  own  existence,  seats  itself  on  the  throne,  and  construes  all 
things  merely  as  its  own  attendants.  Its  conclusions  are  no  better 
than  a  travestry  of  things  as  they  are.  "  Man,  the  measure  of  all 
things,"  "  Protagorus  for  ever,"  that  is  the  "  ticket"  for  the  day. 
The  greater  part  of  our  so-called  modem,  science  consists  of  this 
sort  of  thing. — But  not  so  in  the  soul  that  is  sensitively  alive  to 
the  glorious  impress  of  the  Omnipotent  and  the  Infinite.  Not  so 
in  the  adoring  Spirit  which,  after  and  under  the  Great  Creator, 
loves  all  Being,  and,  that  it  may  not  be  put  to  the  pain  of  denial, 
duly  watches  its  own  gates  against  the  entrance  of  error. 

Idea. 

But  why  should  I  avoid  the  term  "  idea,"  which  is  so  constantly 
employed  in  this  field,  and  has  been  so  constantly  employed-  ever 
since  mental  philosophy  has  had  an  existence  ?  Certainly  not, 
bec&use  such  a  term,  and  the  phenomenon  which  it  denotes,  are 
alien  to  our  philosophy !  On  the  contrary,  the  universal  function 
of  our  great  cosmical  law  is  Assimilation,  and  what  term  could 
express  better  the  corresponding  phenomenon  than  the  term  Idea  ? 
An  idea,  it  is  usually  said,  cannot  be  an  image  of  that  of  which  it 
is  the  idea,  though  the  term  etymologically  considered  implies  as 
much.  Now,  according  to  our  theory  of  ideas,  it  need  not  be  an 
image.  In  order  to  be  an  idea,  it  is  enough  if  it  be  an  Assimila- 
tion of  a  kind  appropriate  to  the  object  of  which  it  is  the  idea.  It 
is  certainly  bold  to  affirm  that  in  no  case  nor  sense  whatever  can 
an  idea  be  an  image.  But  in  some  cases,  at  least,  it  certainly  is 
not  It  obviously  is  not  in  reference  to  the  ideas  which  belong 
to  the  sphere  of  Beason  and  Obligation,  both  religious  and  moral. 

Thus  our  cosmical  law  of  Assimilation  finds  ready  made  in  the 
language,  both  of  philosophy  and  common  talk,  a  term  expressive 
of  its  characteristic  product  in  the  spiritual  world — namely, 
"  idea."  And  the  soul,  in  virtue  of  her  position  in  the  universe,  as 
ever  in  her  own  presence,  and  ever  in  the  presence  of  God,  is  put 
constitutionally  in  possession  of  the  ideas  of  reason. 

And  here  it  might  seem  as  if  an  articulate  enumeration  of  these 
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ideas  were  desirable.  But  such  an  enumeration,  in  order  to  be 
intelligible,  would  be  possible  only  in  relation  to  other  ideas 
acquired  by  the  mind  in  virtue  of  its  relation  to  the  world  around 
it.  And  for  such  an  enumeration,  therefore,  this  is  plainly  not  the 
place.    But  the  sooner  we  come  to  that  place  the  better. 

Perception. 

Now,  then,  let  us  turn  to  those  phenomena  which  are  deter- 
mined in  the  mind  by  its  mundane  relations.  And  yet,  while  we 
do  so,  let  us  do  it  with  the  greatest  rapidity ;  for  the  mind  is  known 
to  us  only  as  embodied,  that  is,  as  specially  invested  by  an 
individualised  structure,  consisting  of  elements  different  from 
itself  of  which  we  as  yet  know  nothing,  but  of  which  the 
imminence  to  the  mind  is  so  intense,  compared  with  that  of 
external  nature,  that  a  confusion,  if  not  even  a  fusion,  of  mental 
and  bodily  phenomena  is  to  be  apprehended,  and,  at  any  rate,  the 
reciprocity  is  so  complete  that  an  unravelling  and  a  successful 
analysis  of  it  in  the  actual  state  of  science  is  quite  hopeless. 

There  are,  indeed,  what  are  named  "  the  avenues  of  the  senses," 
**  the  five  gates  of  knowledge ;"  and  if  they  were  true  avenues  and 
gates  merely,  through  which  the  self-manifesting  power  of  external 
objects,  and  the  co-ordinate  receptivity  of  the  mind,  could  act  and 
react  without  obstruction,  then  under  the  law  of  Assimilatioii 
there  would  result,  as  soon  as  object  and  subject  came  face  to 
face  with  one  another,  all  that  is  implied  by  a  clear  and  distinct 
perception  of  the  object  looked  at.  The  mind,  in  submitting 
directly,  in  so  far  as  its  inner  activity  or  personality  would  per- 
mit, to  the  assimilative  influence  of  the  object  (to  whose  sphere  of 
assimilative  action  no  limit  as  to  distance  can  be  assigned),  would 
be  assimilated  to  that  object  in  a  way  which  is  accurately 
described,  when  it  is  said  that  the  mind  would  perceive  that 
object,  but  which  it  is  vain  to  attempt  to  illustrate  by  mechanical 
constructions  or  imagery  of  any  kind. 

But  such  direct  and  simple  perception  is  not  possible  to  man 
in  his  embodied  state.  Hiere  are  obstacles  in  the  way.  The 
universal  aether,  at  all  events,  existing  everywhere  in  the  out- 
ward, as  also  in  the  axes  of  the  nervelets  of  sensation,  if  indeed 
they  be  clear  of  more  gross  matter,  is  in  the  way;  and  when  it  is 
at  rest,  or  acting  otherwise  than  according  to  a  certain  rhythm,  it 
puts  a  stop  to  all  perception  of  external  objects.     In  that  case  it 
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acts  with  r^ord  to  the  self-manifesting  power  of  such  objects  like 
an  absoiptive  medium  with  regard  to  light.  But  when,  by  an 
external  object,  its  particles  are  made  to  move  rhythmically  with 
certain  forms  and  dimensions  of  motion,  it  is  an  obstacle  to  their 
self-manifesting  power  no  longer.  In  the  lines  of  such  motion  it  is 
nearly,  if  not  perfectly,  transparent.  During  the  day  distant 
objects,  and  during  the  night  even  the  fixed  stars,  manifest  them- 
selves to  the  human  mind.  That  manifestation,  indeed,  depend- 
ing as  it  does  on  a  mode  of  motion  in  the  sether,  cannot  take  place 
otherwise  than  according  to  the  laws  of  motion  and  elasticity.  It 
must,  therefore,  be  always  in  perspective,  and  a  projection  merely 
of  the  true  form  of  the  object,  not  that  true  form  itself.  In  a 
word,  it  can  be  a  symbolic  manifestation  only ;  and,  in  the  human 
species,  it  is  only  after  many  mistakes  that  the  symbol  comes  to 
manifest  the  real  object  to  the  mind.  But,  in  other  species  which 
exist  from  the  first  whoUy  in  harmony  with  nature,  and  in  which 
perceptivity  is  not  disturbed  by  the  co-existence  of  an  undetermined 
will — ^in  those  species,  for  which  a  moral  life  is  not  designed,  and 
which  are  endowed  from  the  first  with  ripe  organs  of  sense,  and 
instincts  adequate  to  the  conditions  of  their  existence, — the  self- 
manifesting  power  of  objects  reaches  them  immediately  in  its  true 
charactera  Witness  a  pheasant  the  hour  that  it  has  escaped  from 
the  egg,  run  up  with  precision  to  a  small  object  which  may  be  several 
yards  distant  from  it,  knowing  that  object  from  the  first  to  be  suit- 
able food ;  or  witness  a  cobra-eapella,  just  set  free  by  breaking 
the  egg  in  which  it  was  enclosed,  immediately  rear  itself  up  and 
offer  battle  to  the  hand  that  liberated  it,  with  as  much  ceremony, 
and  strike  with  as  much  precision,  as  if  it  were  an  old  snake  with 
effective  fangs.  Phenomena  of  this  order  are  manifold  all  through 
nature,  and  cannot  be  denied.  Here,  then,  we  have  the  function  of 
perception  realised  in  a  typical  manner.  Here  we  have  the 
phenomena  exhibited  in  that  form  which  ought  to  be  regarded  as 
cosmical — that  is,  where  the  self-manifesting  power  or  percepti- 
bility of  objects  comes  face  to  face,  and  into  immediate  relation 
with  the  perceptivity  of  living  Beings,  all  the  obstacles  between 
being  surmounted  even  as  if  they  were  not  in  the  way  at  alL 

But,  unhappily  for  the  progress  of  philosophy,  man  has  been 
taken  as  the  type — ^man  of  whom  it  has  been  jocularly,  yet  truly 
said,  that  he  enters  upon  life  as  "  a  born  idiot,"  and  whose  organs 
of  sense  and  whole  oi^nism,  it  must  be  confessed,  are  so  defective 
at  first,  that  not  till  after  more  than  a  year  can  he  even  balance 
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himself  in  the  most  elementary  of  all  antagonisms,  that  of  gravita- 
tion. 

In  man,  therefore,  as  might  be  expected,  the  obstacles  to  the 
distinct  vision  of  objects  immediately  on  their  presentation  are 
insuperable.  Nor  that  at  the  first  only.  That  versatility  and 
power  of  imagining  which  is  implied  in  the  possession  of  liberty, 
expose  man  all  his  life,  when  engaged  in  observing,  to  form  mis- 
conceptions. The  study  of  perception  in  man,  therefore,  is  beset 
with  great  difficulties,  and  little  has,  indeed,  been  made  of  it  as  yet. 
Nor  is  science  in  its  most  advanced  state  equal  to  the  inquiry. 
Such  an  undertaking,  in  fact,  if  it  is  to  be  successfully  accom- 
plished, implies  both  a  full  knowledge  of  the  sether  and  of  its 
modes  of  action,  of  the  material  system  and  its  modes  of  action, 
and  of  the  nervous  system  and  its  modes  of  action.  But  of  all 
these  things  science  down  to  the  present  moment  is  profoundly 
ignorant.  We  shall  therefore  merely  glance  at  the  phenomena 
as  they  present  themselves  to  a  man  in  the  full  possession  of  his 
senses. 

Subject  and  Object. 

First,  then,  given  an  external  object  and  a  mind  possessing 
adequate  impressibility  or  sensibility  in  the  same  field,  synthesis 
immediately  takes  place.  It  is  not  such  a  synthesis,  however,  as 
issues  in  the  fusion  of  both  object  and  mind  into  one.  On  the 
contrary,  both  object  and  mind  have  an  individualised  existence 
each  its  own,  and  this,  the  self-assimilative  stnd  consequently  self- 
conservative  action  of  each  tends  as  its  first  function  to  maintain. 
Moreover,  these  realities  now  standing  face  to  face,  that  is,  the  mind 
and  the  external  object,  stand  opposite  to  each  other  as  centres  of 
reciprocally  assimilative  action.  They  stand  in  a  position  of 
essentially  antithetic  action.  And  thus,  according  to  our  theory, 
we  obtain,  as  the  primary  condition  of  normal  intellectual  action 
in  the  sphere  of  the  finite,  the  destinction  of  sviject  and  object,  or, 
in  the  language  of  consciousness,  the  ''I"  or  Ego,  and  the  "not- 
me"  or  non-Ego. 

Position  and  Space — Time  and  Motion, 

But  this  is  not  all  that  develops  itself  as  proper  to  the  same 
state  of  mind.  By  an  act  of  volition,  while  the  attention  con- 
tinues directed  as  before,  the  external  object  may  be  discharged  or 
foi^otten,  and  the  same  direction  may  be  thought,  the  object  being 
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away.  And  now  there  manifests  itself  as  a  residuum  in  percep- 
tion, as  the  pure  or  empty  complement  of  the  object,  a  more  articu- 
late conception  of  an  outward  than  that  which  the  mind  has  from 
itself  merely — in  a  word,  a  conception  of  space  or  place  not  now 
as  a  boundless  infinity,  but  as  that  which  is  limitable  and  divi- 
sible and  capable  of  form. 

And  similarly,  as  an  inner  residuum,  as  the  complement  of  the 
nund's  changefulness,  when  every  change  in  particular  is  put  out 
of  the  way,  attention  continued  in  this  direction  gives  Duration, 
not  now  as  the  symbol  of  eternity,  but  under  the  articulate  con- 
ceptions of  past^  present,  and  futura  These  intuitions,  therefore, 
space  and  time,  stand  on  a  basis  that  is  both  objective  and  sub- 
jective: No  wonder  they  are  quite  insuperable.  No  wonder  they 
always  present  themselves  when  nothing  else  is  given  to  engage 
the  mind's  eye,  and  thus  to  cause  them  to  be  forgotten  for  the  time. 

But  the  mind  cannot,  be  in  possession  of  such  ideas  as  that  of 
space,  considered  as  limitable  and  divisible,  say  the  idea  of  posi- 
tion or  form,  and  that  of  duration,  say  past,  present,  and  future, 
without  spontaneously  compassing  their  synthesis.  Now,  of  such 
a  synthesis  what  is  the  expression  ?  Is  it  not  plainly  the  idea  of 
here  and  there  with  transition  but  yet  continuity  between  them  ? 
And  what  is  this  but  the  idea  of  motion  ? 


Force — Physics. 

Now  to  these  conceptions  add  power,  which  lies  in  our  natui-e 
more  deeply  seated  than  any  of  them,  and  we  obtain  that  group 
of  ideas  of  which  Physical  Science  is  but  the  orderly  development. 
No  wonder,  then,  that  physical  science  in  its  fundamental  ideas 
appears  so  certain  and  so  clear,  and  affords  so  much  mental  enjoy- 
ment. It  has  to  do  with  those  ideas  only  which  are  most 
elementary,  and  which  admit  with  the  greatest  facility  at  once  of 
intuition,  of  analysis  and  of  synthesis,  in  a  word,  of  the  full  play 
of  tlie  mind;  and  to  tins,  as  has  been  shown,  intellectual  enjoy- 
ment and  satisfaction  always  attach,  be  the  subject  what  it  may. 

The  radical  evil  of  science  in  our  day  is  a  grievous  misconcep- 
tion of  the  nature  of  force  in  its  ground,  a  misconception  extending, 
therefore,  to  the  whole  of  the  sphere  of  Reality.  Force,  even  in  its 
original  or  rather  aboriginal  state  and  form,  i&  considered  at  present 
by  the  most  popular  advocate  of  science  as  a  thing  all  whose 
manifestations  may  be  expressed  in  measurable  terms  of  space  and 
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time,  in  other  words,  mathematically.  Mental  force  is  r^arded 
merely  as  an  ultimate  development  or  efflorescence  from  certain 
organisms  of  that  which  in  its  ground  is  wholly  blind  and 
mechanical    Now,  this  is  precisely  an  inversion  of  the  fact 

But  happily  there  is  reason  to  believe  that  this  view  of  things 
cannot  last  long.  It  has  often  taken  possession  of  men's  minds 
befora  The  histoiy  of  thought  has  fully  shown  its  utter  inade- 
quacy to  solve  the  problems  of  philosophy.  The  essential  theism 
of  the  human  mind  is  absolutely  opposed  to  it.  Let  us  hope  that 
it  will  soon  pass  away  as  it  has  done  before,  and  that  mental 
power  will  be  resumed  as  the  type,  of  which  mechanical  foixse  is 
the  limitation  designed  for  certain  ends,  and  effected,  no  doubt, 
in  some  manner  that  is  simple  and  beautiful,  though  what  that 
is  we  have  not  come  yet  to  consider. 

Sefisationalism. 

While  the  object  is  assimilating  the  mind  to  itself,  the  assimi- 
lative action  of  that  object  is  in  a  normal  state  of  mental  action, 
soon  stopped  by  the  inner  activity  proceeding  from  the  mind  in 
an  opposite  direction.  The  ego  is  constituted,  and,  in  being  con- 
stituted, claims  self-possession  and  identity  as  its  inalienable 
right.  At  the  same  time,  some  special  form  of  consciousness  due 
to  the  external  world  is  awoke,  into  which  the  ego  enters  as  a 
factor,  and  for  this  in  its  various  modes  the  names  are — I  see,  I 
I  hear,  I  smell,  I  touch,  I  taste,  &c  And  thus  do  we  reach  the 
phenomenon  of  normal  sensations,  corresponding  to  external 
objects.  And  it  belongs  to  our  philosophy,  in  accordance  with 
the  absolute  affirmations  of  common  sense,  to  hold  that  these 
sensations  are  produced  by  the  objects  themselves,  acting  imme- 
diately upon  the  mind,  and  expressing  themselves,  though  badly, 
yet  as  well  as  they  can,  in  terms  of  mind.  This,  according  to  our 
views  of  the  nature  of  objects,  they  may  do,  since  we  ascribe  to 
every  object  beyond  its  visible  or  tangible  form  an  extensiveness 
to  which  no  limits  in  distance  can  be  assigned.  This  sphere 
of  action,  in  the  actual  state  of  science,  is  admitted  only  in 
reference  to  the  gravitation  of  objects,  but  we  hold  it  in  reference 
to  other  properties  also,  and  especially  their  perceptibility,  or 
self-manifesting  power.  The  prevalent  hypothesis  is  that  even 
when  we  are  directly  observing  an  external  object,  and  affirming, 
with  all  the  confidence  of  which  we  are  capable,  that  we  see  it, 
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hear  it,  smell  it,  touch  it,  &c.,  yet  we  are  in  reality  completely 
miataken.  The  prevalent  hypothesis  is,  that  it  is  only  some  sort 
of  an  image  of  it  that  we  see,  such  as  that  which  is  formed  in  the 
retina  of  a  dead  animal  when  its  eye  is  used  as  a  camera  obscura, 
that  image  being  connected  on  our  part  with  its  object  only  by 
practice  and  inference.  It  is  certain,  however,  in  the  case  of  per- 
cipients which  are  capable  of  taking  their  place  in  nature  as  soon  as 
they  are  bom,  that  no  practice  or  experience  whatever  is  necessary, 
in  order  to  their  distinct  perception  of  distant  objects;  and  that 
not  only  as  to  their  distances  and  forms,  but  as  to  their  specific  rela- 
tions to  the  individual  percipient  (See  p.  87.)  The  evidence,  also, 
that  certain  objects  are  sometimes  perceived  otherwise  than  by 
the  external  senses,  appears  to  be  insuperable.  Common  sense, 
which  affirms  in  all  unsophisticated  minds  that  external  objects 
themselves  are  perceived,  when  construed  into  a  science  of 
perception,  as  we  have  done,  may,  indeed,  demand  an  assent  to 
more  difficult  conceptions  than  the  image-theory;  for  the  latter  has 
all  the  charm  of  a  mechanical  construction,  and  therefore  affords 
to  the  student  a  play  of  mind  both  iu  analysis  and  synthesis 
which  is  always  pleasing.  But  our  view  is  surely  worth  the  cost 
of  mastering  it  In  fact  the  idea-theory  so  completely  knocks 
down  common  sense  in  its  own  appropriate  field,  that  field  in  which 
it  believes  itself  to  be  standing  most  firmly  upon  its  feet,  that  it  is 
impossible  to  avoid  the  inference  that  if  this  be  the  way  of  it, — 
if  consciousness  be  mendatious  even  here,  it  is  of  no  use  to  think 
about  the  discovery  of  reality  anywhere ;  for  if  what  is  most 
peremptorily  given  us  as  truth  and  reality,  is  no  more  than  a 
mere  shadow  (if  indeed  so  much),  and  that  projected  within  the 
mind  itself, — ^then  truly  "  a  possibility,"  or,  let  us  say,  "  some  kind 
of  orderly  stimulus  of  sensations,"  is  all  that  we  can  ever  know 
for  certain  of  the  external  universe,  as  is  indeed  frankly  admitted 
by  consistent  sensationalists. 

Holding  fast,  then,  in  the  meantime,  by  common  sense,  whether 
we  suceeed  in  developing  it  into  a  philosophy  or  not,  let  us  pro- 
ceed with  tracing  the  phenomena  which  must  arise  in  the  course 
of  the  action  and  reaction  of  object  and  subject,  under  the  ever 
recurring  law  of  assimilation.  This^  as  will  have  been  already 
perceived,  is  the  sheet-anchor  of  our  philosophy,  and  to  this  law 
it  must  be  admitted  that  we  are  very  faithful,  since  while  all 
other  works  in  modem  science  and  philosophy  invoke  the  aid  of 
many  different  laws,  some  rational  and  some  empirical,  we  avail 
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ourselves  of  one  only.    Yes;  and  by  the  action  of  one  law  only 
we  undertake  to  explain  all  the  phenomena  which  we  discuss. 


The  Mythological  Epoch. 

Under  the  law  of  assimilation  the  external  object  assimilates 
the  mind  to  itself.  But  to  this  the  mind,  in  virtue  of  its  own  in- 
dividualised power,  and  the  self-assimilative- or  conservative  action 
which  this  implies,  puts  a  stop.  And  when  there  is  an  equili- 
brium, the  result  is  the  just  perception  of  the  object,  with  the 
appropriate  sensations.  But  this  equilibrium,  and  accurate  dis- 
tribution between  object  and  subject,  is  reached  only  after  much 
swinging  to  opposite  sides,  which,  viewed  in  reference  to  the 
history  of  the  human  mind,  are  epochs.  And  of  these  we  may 
name  the  first  swing,  the  epoch  of  Mythology  or  poetry,  and  the 
last  swing,  that  of  mathematics^  or  (adopting  its  own  name  for 
itself)  Positivism. 

While  the  object  is  assimilating  the  mind  to  itself,  the  mind, 
in  its  turn,  is  assimilating  the  object  to  itself;  and  here,  in  the 
first  instance,  in  virtue  of  the  treasures  of  life  that  there  are  in  the 
mind,  feelings  and  views  well  out  of  it  fast,  and  rise  in  the  mind  in 
quite  a  cloud,  and  then  they  surreptitiously  fly  forth,  and  cluster 
around,  and  cling  to,  pierce  and  house  themselves,  and  find  a  home 
in  the  objects  beheld — ^nay,  possibly,  in  the  very  names  merely 
which  recall  the  objects. 

To  what  extent,  and  whether  to  any  extent,  in  reference  to  cer- 
tain objects  at  least,  the  mind  can  actually  assimilate  these  objects 
to  itself,  we  shall  probably  never  know,  because  the  objects  referred 
to  have  no  eye  within  to  observe,  nor  though  they  had  an  eye, 
have  they  a  tongue  to  tell  us  what  is  happening  to  them.  In  some 
cases,  indeed,  assimilations  to  mind  are  obvious.  But  these  so 
generally  take  place  through  the  somatic  investiture,  that  nothing 
can  be  here  affirmed  on  this  subject  that  would  not  be  open  to 
criticism.  But  what  tends  to  happen  in  the  observer's  own  mind 
at  the  time  when  his  mental  power  is  flowing  out  upon  objects 
may  be  ascertained,  and  in  fact  is  well  known.  It  is  well  known 
that  the  mind  tends  to  assimilate  the  object  to  itself,  to  animate 
it,  to  invest  it  with  thought  and  feeling,  and  to  find  in  it  all  that 
there  is  in  self.  The  contemplation  of  nature,  as  a  whole,  tends 
to  be  a  commimion  with  the  Great  Spirit ;  and  of  individual  ob- 
jects in  nature,  a  communion  with  spirits  more  or  less  kindred 
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with  self.  Science  to  a  mind  in  this  state  is  as  yet  all  and  only  a 
mythology.  And  so  it  is  in  children,  and  glowing  hearts  such  as 
those  of  yoxmg  mothers,  even  in  this  iron  age. 

And  thus  does  our  theory  fully  account  for  an  epoch  in  the 
development  of  the  human  mind,  which  manifests  itself  both  in 
history  and  in  the  now  extant  world  in  the  position  which  our 
theory  assigns  to  it* 

*  At  a  time  of  life  vben  the  autlior  had  both  time  and  money  to  spare,  and 
when  he  thought  that  there  was  a  larger  number  of  inquiring  people  in  the  world 
than  he  belieyes  in  now,  he  expressed  himself  on  this  subject  more  fully  thus : — 

**  Another  yery  interesting  feature  which  the  emotion  of  the  Beautiful  displays 
io  a  peculiarly  eminent  manner,  is  its  tendency  to  diffuse  itself  oyer  the  objects 
which  awake  it^  so  to  appear  as  if  it  belonged  to  them,  and  not  to  the  mind  that 
contemplates  them.  Hence  there  arises  this  yery  interesting  phenomenon,  that 
the  mere  materialism  of  nature  seems  in  many  cases  invested  with  the  qualities 
proper  to  mind  only ;  and  sun,  moon,  and  stars,— the  sea,  solitudes,  ruins,  groves, 
*  mnning  brooks,  stones,  and  everything,*  seem  to  embosom  a  congenial  spirit, 
and  to  express  feelings  responsive  to  those  with  which  we  gaze  on  them.  So 
oompletely,  indeed,  and  so  unconsciously,  is  the  transference  of  life  and  feeling 
made  from  the  mind  of  the  beholder  to  the  object  beheld,  that  the  view  which 
natorally  suggests  itself  iu  contemplating  nature,  and  which  has,  in  point  of  fact, 
been  poetically,  and  sometimes  literally,  held  in  all  ages,  is  that  nature  is  really 
fuU  of  feeling,  and  animated  either  by  one  great  Spirit,  whose  expression  in  every 
region  is  always  kindred  with  the  scene,  or  by  many  spirits,  each  of  which  has 
its  own  congenial  and  peculiar  dwelling-place.  It  has  even  been  maintained 
philosophicaUy  that  this  is  really  the  case. 

''But  without  entering  on  the  question  whether  Nature  ought  to  be  regarded  as 
In  some  sense  animated  or  not,  it  may  be  satisfactorily  shown  that  the  landscape, 
the  ocean,  the  starry  heavens,  and  picturesque  and  sublime  objects  generally,  owe 
their  ezpressiyenees  not  to  anything  felt  by  them,  but  to  something  felt  by  him 
who  contemplates  them;  that  they  reflect  only,  and  do  not  utter  feeling;  in  a 
word,  that  they  are  so  many  natural  mirrors,  beautifully  varied  by  the  Creator ; 
that,  when  looked  into,  they  may  draw  out  and  reflect  with  truth  and  fulness  all 
our  varied  and  ever-varying  sensibilities.  It  may  be  satisfactorily  shown  that  the 
spirita  which  seem  to  inhabit  every  lovely  and  every  lonely  spot,  are  but  the 
shadowy  images  of  our  own  emotions,  which,  as  if  they  found  the  human  breast 
an  uneasy  dwelling-place,  seem  fled  to  flnd  an  abode  in  the  bosom  of  surrounding 
nature. 

"  It  may  perhaps  seem  strange  that  the  mind  should  possess  such  a  power  of 
apparent  translation ;  nevertheless  this  is  but  a  particular  case  of  a  very  compre- 
hensiye  psychological  law,  in  virtue  of  which  the  mind,  when  in  a  state  of 
emotion^  always  tends  to  impute  to  some  object  external  to  itself  its  own  feelings. 
This  law  may  be  called  the  law  of  imputation,  and  many  examples  of  it  might  be 
adduced.  Thus  the  complacent  and  affectionate  mother  imputes  to  her  uncon- 
scious infant  all  the  tenderness  with  which  she  herself  gazes  on  it.  The  delight- 
ful overflowings  of  her  own  heart  seem  to  her  to  be  beautiful  emanations  radiat- 
ing from  the  face  of  her  little  one.  The  lover,  in  like  manner,  imputes  to  thtf 
object  of  his  adoration  all  the  charms  with  which  his  passion  inspires  himself, 
and  ascribes  to  her  every  look  and  smile  a  beauteous  origin  and  signification, 
which,  alas!  are  but  the  creation  of  his  own  fancy."— See  "The  Beautiful  the 
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The  Positive  Epoch. 

However  strong  the  tendency  of  the  mind  at  first  to  assimilate 
all  nature  to  itseK^  it  is  found  ere  long  that,  in  the  main,  nature 
is  not  assimilable;  nay,  that  it  rather  stands  in  opposition  to 
self.  Thus  is  the  ego  called  upon  to  subject  to  a  destructive 
criticism  its  own  first  views  respecting  the  non-ego.  It  enters,  in 
fact,  upon  a  period  of  reaction  against  the  poetic  and  mythic 
view  of  nature,  in  the  embrace  of  which  it  had  lived  happy  for 
the  time.  And  during  that  epoch  it  was  not  more  fully  bent  on 
finding  the  free  movements  of  life  everywhere,  than  it  is  now 
bent  on  referring  every  motion  to  straight  lines,  and  measuring 
them  all  according  to  some  mathematical  power  of  the  distance 
from  their  origin.  It  was  not  formerly  more  fully  bent  on  finding 
that  all  was  the  expression  of  mind,  than  it  is  now  bent  on  finding 
that  all  is  mere  machinery,  revolving  machinery  indeed,  but  still 
only  a  revolving  stereotype  press,  into  the  origin,  design,  or  destiny, 
of  which  it  is  held  to  be  vain  to  inquire,  inasmuch  as  human 
thought,  though  it  persistently  equals  itself  to  such  inquiries,  is 
merely  printed  matter  thrown  off  by  that  machinery  so  badly 
composed  as  to  be  incorrigible. 

Thus  does  the  mind,  in  virtue  of  its  two-fold  constitution  in 
consciousness,  its  synthetico-analjrtical  rhythm,  tend  to  swing  at 
first,  nay,  from  first  to  last,  into  one  or  other  of  two  extremes ; 
now  merging  the  material  world  in  mind,  and  creating  a  world  of 
mythology  and  poetry ;  now  merging  mind  in  the  material  world, 
and  affiiming  all  things  to  be  a  mere  display  of  applied  mathe- 
matics. Both  views  are  equally  subjective,  both  are  at  once  de- 
fective and  exaggerated.  Both,  therefore,  are  to  be  avoided,  and 
which  the  two  most,  we  may  leave  the  reader  to  determine  for 
himself.  Happily  there  is  something  within  reach,  the  balance  of 
both,  which  is  better  than  either. 

The  Scientific  Epoch. 

When  the  mental  activity  has  fixed  itself  on  an  object,  then 
there  is  that  most  important  state  of  mental  functioning  which 
usually  bears  the  name  of  Attention,  and  when  existing  in  its 
most  sustained  and  intense  form.  Application.  Its  fixedness  is  so 
far  contrary  to  the  nature  of  the  mind,  which  is  essentially  active 

Picturesqne,  and  the  Sublimep"  by  the  Rev.  J.  G.  Macvicar,  M.A.,  1887, 
London ;  and  the  author's  theory  matured  in  "  The  Pliiloeophy  of  the  Beautiful,** 
Edinburgh,  1860. 
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or  changeful^  that  it  needs  to  be  sustained  by  an  act  of  the  will. 
But  this  it  can  be,  at  least  after  adequate  practice  and  in  those 
who  have  the  aptitude,  to  an  almost  indefinite  extent.  Now,  out 
of  this  frame  of  mind  it  is  that  all  great  discoveries  have  come. 
But  whether  these  are  of  the  nature  of  births  in  the  mind,  to 
which  the  object  contemplated  is  merely  the  stimulus,  or  whether 
they  are  not  happy  views  given  by  the  object  of  itself,  is  not 
agreed.    Application  is,  therefore,  altogether  invaluable. 

It  is,  however,  equally  to  be  considered  that  it  is  from  the  over- 
forcing  and  misdirection  of  application  that  all  partial  views  and 
most  errors  take  their  rise.  This  faculty,  therefore,  is  the  source 
at  onoe  of  the  greatest  good  and  of  the  greatest  evils. 

How,  then,  it  may  be  well  asked,  ought  attention  to  be  regulated ; 
or  rather,  let  us  say,  what  is  its  normal  state  in  relation  to  the  pre- 
sentation of  an  object  with  which  it  is  co-ordinate  ?  Now,  to  this 
the  answer  certainly  is, — that  given  an  object  of  attention,  there 
ought  in  a  perfectly  normal  state  of  things  to  be  no  forthputting 
of  an  effort  of  the  wiU  to  interfere  with  the  true  spontaneity  of 
the  mind's  action  one  way  or  another.  The  whole  mind  in  the 
synthetico-analytic  mode  of  action  which  the  presentation  of  the 
object  awakes  in  it,  ought  to  be  left  to  bestow  itself  upon  that 
object  without  any  interference  of  the  part  of  the  ego.  And  in 
ordinary  perception,  by  the  use  of  the  senses,  such  a  state  of  things 
is  usually  secured  But  in  the  sphere  of  reflection  no  discipline 
is  more  difficult,  if  indeed  it  be  attainable  by  culture  at  all.  And 
hence  interminable  speculation  and  no  end  of  partial  views. 
Hence,  also,  abundance  of  inverted  views,  in  which  subjective  is 
put  for  objective,  and  vice  versd.    Hence,  in  a  word,  endless  error. 

But  the  method  of  reaching  the  truth,  the  whole  truth,  and 
nothing  but  the  truth,  however  difficult  it  may  be  practically  to 
compass  it,  is  not  of  difficult  statement.  It  is  plainly  to  the  effect 
that  Synthesis  (the-object-holding-capacity)  shall  supply  new  food 
for  the  perceptivity  as  fast  as  Analysis  (or  attention)  assimilates 
or  comes  to  understand  what  has  presented  itself  already.  For 
then,  things  will  be  received,  understood,  and  retained  in  the  mind 
in  their  true  relations ;  and  the  mind,  when  acquiring  ideas,  will  be 
kept  diligent,  and  not  be  permitted  to  break  off  and  speculate  ad 
IMtum,  as  in  virtue  of  its  egotism  an  empty  mind  ever  tends  to  do. 

Supposing  the  normal  order  as  described  above  to  have  been 
observed  from  first  to  last,  then,  in  reference  to  the  object  in  hand, 
mental  action  comes  to  a  close  in  an  accurate  and  at  the  same 
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time  8  clear  and  distinct  perception  of  that  object.  And  on  the 
Tetroepect  of  what  has  been  done,  it  will  be  seen  that  the  mind  has 
accomplished  three  phases  of  action,  or  rather,  indeed,  has  com- 
pleted one,  that  has  been  cnt  in  npon  and  modified  by  another, 
which  occupied  the  middle  period,  and  thns  so  far  partitioned  the 
one  into  three.  The  first  is  pore  synthesis,  in  which  the  object 
strikes  the  mind  in  its  totality,  but  at  the  same  time  all  in  con- 
fusion. It  therefore  causes  in  the  mind  embarrassment  and  con- 
sequent uneasiness ;  for  the  mind  has  lost  its  liberty  or  power  of 
rambling  among  objects  without  gaining  any  such  clear  and  dis- 
tinct view  of  the  object  which  has  fixed  it,  as  would  allow  of  a 
play  of  its  activity  in  analysis  and  synthesis  upon  that  object 
Urged  by  this  uneasiness,  therefore,  and  in  that  expectation  of 
relief  which  uneasiness  always  awakes,  the  mind  enters  on  its 
second  phase.  In  this  it  does  not  exclude  the  object  presenting 
altogether.  That  it  has  not  power  to  do.  The  law  of  assimilation 
insists  upon  its  continuing  to  hold  the  object  to  some  extent.  But 
it  excludes  it  all  save  some  single  point.  And  in  this  it  finds 
relief,  especially  if  on  that  point  it  bestows  itself  imtil  it  has  come 
to  understand  it ;  for  the  glare,  the  confusion  of  the  original  pre- 
sentation, has  been  reduced  to  a  point.  Then  the  mind  moves  to 
another  point,  and  bestows  itself  upon  it  And  thus  it  finds  a  play 
for  its  activity,  and,  consequently,  a  measure  of  relief  in  moving 
from  point  to  point  of  the  object  presenting ;  and  so  on,  imtil  the 
whole  of  that  object  has  been  surveyed.  This  accomplished,  that 
is,  analysis  completed,  nothing  remains  to  restrict  the  original  syn- 
thetic holding  of  the  object.  That  object,  therefore,  now  again 
occupies  the  mind  wholly  as  it  did  at  first.  But  there  is  a  great 
difiference  in  the  view  which  the  mind  now  takes  of  the  object, 
compared  with  what  it  took  at  first  The  object  is  now  no  longer 
a  thing  of  confusion  and  a  cause  of  imeasiness  to  the  mind.  It  is 
lighted  up  with  intelligence,  and  afibrds  a  field  for  the  full  and  free 
play  of  the  intellect  upon  it  The  mind  as  a  member  in  the  uni- 
verse holds  the  object  in  synthesis,  and  as  an  individual  it  holds  it 
in  analysis.  *  The  mind's  relations  and  its  functions  in  reference  to 
the  object  are  fulfilled.  The  uneasiness,  therefore,  with  which  it 
regarded  the  object  at  first,  has  been  displaced  by  intellectual 
enjoyment  (for  enjoyment  is  always  either  the  companion  or  the 
reward  of  natural  conditions  fulfilled).  Science  has  taken  the 
place  of  ignorance,  and  phenomena  have  been  referred  to  mind  or 
to  matter  according  to  their  true  parentage. 
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Retention. 

But  we  have  already  anticipated  a  mental  phtenomenon  which 
cannot  but  be  of  the  greatest  value  and  significance.  The  mind 
having  been  once  assimilated  to  a  variety  of  objects  by  the  pre- 
sentation of  these  objects^  is  no  longer  precisely  what  it  was 
before.  It  has  acquired  a  new  state,  a  new  mode  of  Being.  The 
ego  has>  indeed,  all  along  remained  in  possession  of  itself.  But 
it  has,  at  the  same  time,  been  put  in  possession  of  many  assimila- 
tions by  external  objects.  Nor  does  any  reason  appear  why  such 
assimilations  once  effected  in  the  mind  should  ever  after  wholly 
vanish.  On  the  contrary,  no  sooner  does  any  individualised  thing, 
such  as  one  of  the  assimilations  referred  to,  come  into  existence, 
but  under  the  law  of  assimilation,  it  is  invested  with  a  vis  inertice, 
a  self-assimilative,  that  is,  a  self-conservative  power. 

Thus  must  the  mind  have  in  store  two  classes  of  ideas.  They 
may  be  severally  distinguished  as  the  one  constitutional  and  the 
other  iihciderUal;  the  former  depending  on  a  continuous  presence  or 
presentation,  viz.,  that  of  God  to  the  soul,  and  that  of  the  soul  to 
herself,  and  constituting  reason ;  the  latter  depending  on  the  occa- 
sional presentation  of  surrounding  objects,  and  constituting  the 
materials  of  experience. 

Will  the  latter  then,  let  us  ask,  be  liable  to  re-present  them- 
selves to  consciousness  from  time  to  time  in  a  rambling  and 
merely  chaotic  maimer  ?  If  so,  surely  they  will  be  a  greater  incon- 
venience than  an  advantage.  But  no;  against  such  a  state  of 
things  the  law  of  assimilation  amply  provides. 

Memory. 

In  the  absence  or  non-observation  of  external  objects,  and 
during  the  neglect  of  the  ideas  of  reason,  when,  in  short,  the  mind 
is  in  a  vacant  state,  it  must  at  such  seasons  bestow  its  assimilative 
action  upon  itself.  It  must  tend  to  assimilate  its  existing  state 
to  some  former  state;  and  thus  it  must  tend  to  bring  up  into 
consciousness  the  formerly  acquired  ideas  now  in  store.  Nor 
will  these  ideas  tend  to  come  up  spontaneously  in  disconnected 
groups,  unless  they  have  been  previously  disjointed  by  special 
analysis.  They  will  obviously  tend  to  come  up,  cohering  in  those 
very  groups  in  which  they  originally  impressed  the  mind  and 
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were  received  as  unities  in  it  And  thus  when  all  is  spontaneous, 
and  the  present  is  no  more  to  the  mind  than  the  past,  there  will 
he  the  phenomenon  of  living  in  the  past  And  when  the  present 
is  taken  and  held  as  the  principal  point  of  view,  there  will  be  the 
phenomenon  of  remembering  and  the  exercise  of  memoiy. 

ConsectUi^m  (Leibnitz). — The  Inductive  Judgment. 

The  assimilation  of  that  which  is,  or  which  is  to  be,  to  that 
which  has  been,  and  has  been  observed,  and  which  we  may 
designate  the  law  of  redint^ration,  applies  universally.  And 
under  the  general  canon  which  aflSims  identity  when  no  effective 
difference  appears,  it  applies  to  the  future  as  well  as  the  past,  and 
thus  brings  the  past  into  the  present  and  becomes  a  guide  of  life. 
In  virtue  of  this  law,  it  comes  to  pass  that  when  the  conditions 
in  which  a  phenomenon  has  been  already  observed  recur,  and 
the  beginnings  of  the  phenomenon  are  observed  again  or  con- 
ceived anew,  the  mind,  remembering  the  past,  assimilates  itself 
to  what  it  was  before,  and  predicts  with  confidence  the  com- 
pletion of  what  has  commenced  again,  that  is,  the  recurrence  of 
the  whole  phenomenon. 

Such  is  the  true  theory  of  the  inductive  judgment.  It  does  not 
stand  high  in  the  intellectual  scala  And,  accordingly,  as  is  well 
known,  in  imcultivated  or  superstitious  minds,  who  do  not  distin- 
guish between  the  conditions  productive  of  a  phenomenon  and  its 
accidental  concomitants,  the  inductive  judgment  is  the  source 
of  interminable  blundering.  It  is  a  judgment  of  the  very  same 
order  as  that  which  leads  a  dog  to  howl  when  a  stick  is  held 
over  him,  if  he  have  been  beaten  with  a  stick  on  some  former  occa- 
sion. It  is,  consequently,  no  argument  whatever  for  the  invari- 
able constancy  of  nature,  much  less  is  it  a  sanction  for  this  tenet. 
Apart  from  coemological  theories,  indeed,  there  is  no  sanction  at  all 
for  this  tenet  but  that  which  the  testimonies  of  the  past  and  the 
observations  of  the  present  supply.  If  a  narrative  attests  the  ob- 
servation of  seemingly  exceptional  phenomena,  miracles,  or  what 
in  general  may  be  called  the  supernatural,  the  part  of  the  man  of 
science  is,  as  in  other  cases,  simply  to  inquire  and  to  determine  as 
to  the  accuracy  of  the  observation.  In  so  far  as  scientific  prin- 
ciples are  concerned,  miracle  or  no  miracle  is  an  open  questiort  The 
belief  in  a  dead  uniformity  of  phenomena  from  aU  Eternity,  in  a 
stated  recurrence  of  the  same  conditions  of  Existence,  and  in  the 
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very  same  phenomena  when  the  same  conditions  of  Existence 
recur,  which  the  popular  science  of  our  day  either  broadly 
insinuates  or  positively  affirms,  is  perhaps  the  poorest  expression 
of  human  conception  that  has  ever  claimed  the  name  of  philosophy. 

Abstraction  or  Selective  Attention. 

But  the  mind,  though  not  engaged  with  the  observation  of  a 
present  object,  is  not  under  the  necessity  of  always  slavishly 
remembering  something  past.  The  personal  activity,  the  analytic 
power,  just  as  when  engf^ed  on  a  display  of  objects  presenting 
themselves  for  the  first  time,  may  fix  itself  as  it  may  please  on 
any  one  idea  or  groupof  ideas  in  the  revolving  panorama  of  past 
experience  now  recalled,  to  the  neglect  of  all  the  others.  In  this 
field,  as  in  the  other,  it  may  accomplish  an  act  of  selective  attention^ 
of  which  the  good  and  the  evil  have  been  already  touched  upon. 
And  this,  whatever  its  dangers,  is  that  to  which  the  name  oi' 
'*  Abstraction  "  has  been  awarded,  and  on  which  all  philosophical 
praise  is  popularly  bestowed. 

Classijication. 

But  Abstraction  being  wholly  and  solely  of  the  nature  of 
analysis,  cannot  rule  long,  if  indeed  at  all,  alone.  A&  soon  as  the 
effort  ceases  by  which  analysis  has  been  sustained,  the  synthetic 
action  of  the  mind  spontaneously  supervenes,  and  other  ideas  come 
in  upon  that  which  Abstraction  has  up  to  that  moment  detained 
in  consciousness.  And  of  these  ideas,  what  shall  the  general 
character  be  ?  This  the  law  of  assimilation  must  of  course  deter- 
mine, for  there  is  no  other  law.  Now,  does  not  the  very  name 
of  that  law  suggest  that  the  ideas  now  rising  up  in  the  mind, 
perhaps  crowding  up  iuto  consciousness,  shall  be  similar  ?  And 
such  they  are  well  known  to  be.  And  thus  does  our  theoiy  give 
the  classification  of  objects  on  the  ground  of  their  similarity  as 
necessary  or  unavoidable,  and  therefore  legitimate.  But  if  legi- 
timate or  normal  mentally,  then  such  also  that  the  material  world 
must  respond ;  for  the  material  world  is  both  a  manifestation  of 
mind  as  to  its  origin  and  design,  and  a  residuum  or  deposit  of 
mind  as  to  its  substance.  Objects,  therefore,  when  classified 
according  to  the  amount  of  theii*  most  vital  resemblances,  arc 
classified  according  to  a  natural  method. 
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Generalisation. 

But  similars  are  not  identicals.  After  a  classification  has  been 
made,  therefore,  on  the  ground  of  an  observed  similarity,  there 
opens  up  a  field  for  renewed  abstraction  or  selective  attention. 
Difierences,  as  well  as  identities,  present  themselves.  But  under 
the  law  of  assimilation  these  difierences  will  tend  to  pass  out  of 
consciousness,  and  those  features  in  the  objects  classified  which  are 
identical  will  tend  to  be  kept  in  mind.  And  this  is  that  impor- 
tant process  in  the  normal  spontaneity  of  the  intellect  which  bears 
the  name  of  Generalisation.  It  is  deemed  to  be  all-important 
And  so  it  is  for  sound  philosophy ;  but  not  for  the  philosophy  of 
those  who  are  loudest  in  its  praise.  For  them  generalisation  is 
merely  vidifaction,  merely  "  thought,"  after  having  accomplished 
an  outward-bound  voyage  for  the  discovery  of  the  universe,  return- 
ing to  view  that  universe  at  last  only  in  those  few  lights  which  it 
can  itself  reflect.  Generalisation  is  valid  for  discovery  only  in  so  far 
as  mind  is  the  type  of  all,  only  in  so  far  as  the  make  of  the  mind 
and  the  make  of  the  imiverse  is  the  same.  Now,  this  is  a  point 
on  which  our  most  popular  philosophy  has  but  very  little  to  say- 
Possibly,  according  to  that  philosophy,  the  products  of  generalisa- 
tion may  be  nothing  but  the  imposition  of  laws  upon  Nature  as 
her  laws,  which  are  merely  phenomena  of  human  conscious- 
ness. And  in  the  face  of  such  a  possibility  one  would  have  certainly 
have  need  to  be  solicitous  about  all  philosophy,  whether  it  had  not 
better  be  let  alone.  But,  happily  for  us,  there  is  no  occasion  for 
solicituda  For  us,  all  Nature  is  but  the  manifestation  of  mind ; 
and  that  mind  is  One,  and  such  an  One,  as  is  above  even  the 
possibility  of  awarding  existence  to  any  thing  which,  when  in 
normal  action,  shall  beUe  any  other  thing. 

Syllogism. 

It  is  thought  by  many  that  in  generalisation  the  logical  func- 
tioning of  the  mind  comes  to  a  close,  and  that  after  the  utmost 
generalisation  has  been  accomplished,  it  can  only  retrace  its  steps 
and  thus  amuse  itself  or  explain  to  itself  its  own  meaning.  And 
this  view  is  no  doubt  countenanced  by  the  common  syllogism, 
whether  we  adopt  the  form  of  Kanada  or  of  Aristotle,  the  former 
being  the  direct  and  natural  march,  the  latter  the  studied  retrace 
of  thought.  Perception,  as  supplying  contents  for  the  syllogism, 
is  of  course  essential  to  both ;  but  it  is  implied  and  not  expressed 
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in  either.  Then  in  the  order  of  the  intellectual  spontaneity  come 
Ahftraction  or  selective  attention,  Classification  and  Generalisation, 
and  that  in  the  order  now  named.  And  thus  Kanada — "  This 
mountain  is  on  fire  (selective  attention) ;  for  it  smokes  (classifica- 
tion) ;  whatever  smokes  is  on  fire  '*  (generalisation).  And  thus 
Aristotle — ^"All  men  are  mortal  (£[anada,  whatever  is  man  is 
mortal),  (jgeneralisation) ;  Socrates  is  a  man  (classification) ; 
Socrates  is  mortal"  (selective  attention). 


Ideals  and  Art. 

But  this  is  a  veiy  superficial  view  of  the  intellectual  functioning 
of  the  mind.  It  recognises  as  the  only  laws  of  suggestion  or  asso- 
ciation (or  ^  cohesion  J)  of  ideas,  first,  redintegration,"  that  is,  the 
reappearance  of  ideas  as  assimilated  to  former  experience,  or  as 
products  of  incidental  assimilation,  learnedly  set  down  as  "  coin- 
ddenoe  or  proximity  in  time  and  space ; "  and  secondly,  similarity 
in  the  ideas  themselves,  that  is,  essential  assimilation.  But  there 
are  many  other  occasions  of  suggestion  besides  these.  Nay,  it  is 
not  possible  to  enumerate  all  the  occasions  of  suggestion.  And  to 
attempt  to  reduce  them  to  law,  which  is  the  popular  expression  for 
subjecting  them  to  the  process  of  generalisation,  is  merely  to  attempt 
to  include  a  higher  order  of  phenomena  in  a  lower,  and  to  lose  far 
more  than  is  gained.  In  fact  "  something  "  suggests  *'  nothing," 
and  nothing  may  suggest  anything.  The  soul,  as  a  member  in  the 
cosmoSy  tends  spontaneously  to  effloresce  with  thought  Though 
not  in  its  own  knowledge,  yet,  in  point  of  fact,  mind  is  ''  a  mirror 
of  the  universe  from  its  own  point  of  view,"  and  offer  it  gold,  no  man 
can  tell  what  change  you  will  get  till  you  see  it  on  the  counter. 
Only,  in  that  change  you  are  sure  to  find  the  coin  which  is  proper 
to  the  soul's  own  treasury ;  you  are  sure  to  find  certain  abiding 
impressions,  certain  indwelling  ideas,  which  tend  to  take  a  place 
in  every  conception  and  in  every  train  of  thought  wherever  there 
is  an  opening  for  them.  Such  are  the  postulates  of  Being,  Action, 
Unity,  Identity,  &c.  And  these  the  soul  gives  forth  as  she  has 
got  and  holds  them,  that  is,  not  as  attributes  confined  to  the 
limited  Being  which  she  has  now  discovered  herself  to  be,  but  as 
general  intuitions  manifesting  themselves  in  Mind  when  existing 
and  acting  not  as  this  or  that  individual,  but  as  a  Perceptivity 
merely,  of  which,  if  she  look  for  the  origin  and  the  fountain,  she 
looks,  not  to  herself,  but  to  God,  the  author  of  all.    Moreover,  these 
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the  ideas  of  reason,  in  virtue  of  her  own  intrinsic  changefuhiess 
the  soul  is  for  ever  differentiating  within  herself,  and  thus  develop- 
ing into  endless  variety.  Meanwhile,  when  engaged  upon  the 
outward  world,  she  is  also  called  upon  to  observe  an  endless  variety. 
Now  this  train  of  thought,  whether  awoke  from  within  or  from 
without,  may  be  either  normal  or  merely  incidental  But  in  the 
depths  of  reason  there  must  ever  tend  to  be  an  echo  or  an  image 
of  it,  which  IB  always  normal. 

And  hence,  on  the  occasion  of  any  construction  by  the  imagina- 
tion on  the  observation  of  any  phenomenon,  form,  or  action,  within 
or  without,  the  soul  underlays  it  with  its  Ideal  More  shortly, 
every  adventitious  object  and  action  tends  to  suggest  its  Ideal  If 
it  be  asked  what  we  mean  by  Ideal?  the  answer  is  that  the  ideal  of 
a  phenomenon,  a  movement,  a  form,  an  action,  is  that  which  ought 
to  be  in  the  circumstances  as  the  soul  conceives  these  circum- 
stances. And  if  it  be  asked,  what  we  mean  by  that  which  ought 
to  be?  the  answer  is  that  we  mean  the  fulfilment  of  the  cosmical 
laws,  or  in  the  moral  sphere  the  maintenance  of  cosmical  order  in 
the  circumstances  conceived.  Ideals  prove  to  be  symmetries  and 
harmonies,  or  more  generally  such  movements,  forms,  and  actions 
as  the  law  of  assimilation  dictates,  and  as  are  familiarly  known  by 
the  qualities  of  Beauty  and  Goodness.  As  to  the  principles  of 
Beauty  in  sensible  objects,  I  have  elsewhere  shown  ♦  that  they 
are  precisely  those  symmetrical  areas  and  continuoosly  curved 
lines  or  contours,  which  the  cosmical  laws  tend  to  develope  in 
material  nature,  and  that  the  ideals  of  the  Beautiful  in  the  mind 
are  the  corresponding  mathematic. 

But  the  ideals  of  the  Good  are  beholden  also  to  the  presence 
and  influence  of  Him  who  is  the  fountain  of  goodness.  Taken 
together,  the  ideals  of  the  Beautiful  and  the  Good,  the  soul  has 
them,  not  as  an  individual  insulated  in  space,  but  as  a  member 
in  the  creation,  in  intimate  relationship  with  the  Creator.  And 
in  having  them  she  cannot  but  be  joyful,  either  when  she  is  herself 
able  to  realise  them  outwardly,  or  when  she  sees  them  realised ; 
for  in  that  case  her  activity,  whether  in  relation  with  the  senses 
or  the  will,  must  flow  spontaneously  and  freely;  and  this  we 
liave  found  to  be  the  sure  condition  of  enjoyment  in  every  case. 

In  the  wagging  of  the  world,  however,  the  Actual  and  the 
Ideal  do  not  always  coincide.     And  in  that  case,  in  consequence 

•  See  "  The  Philosophy  of  the  Beautiful,  by  John  G.  MacTioar,  D.D.,  anther  of 
An  Inquiry  into  Human  Nalure/'  &c.     Edmonston  &  Douglas,  Edinburgh. 
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of  the  greater  force  and  obtrusiveness  of  the  Actual,  there  is,  of 
coarse,  mental  arrest  and  uneasiness.  The  Actual  is  declared 
to  be  ugly  or  depraved.  If,  indeed,  the  soul,  notwithstanding 
her  fusion  into  the  mould  of  the  body,  were  capable  of  taking 
a  cosmical  view  of  objects,  all  would  be  found  to  be  beautiful 
to  which  the  cosmical  laws  award  existence.  But  such  a  view 
would  not  be  suitable  for  us  during  the  period  of  our  somatic 
existence.  In  order  to  keep  up  the  organisation  during  the  long 
period  required  for  the  development  of  the  soul,  and  for  training 
her  to  obedience  to  cosmical  law,  Beason  requires  to  be  seconded 
by  appetite,  desire,  and  aversion.  Now  this  it  scarcely  could  be, 
if  all  our  environments  appeared  to  us  beautiful  and  agreeable,  as 
they  do  to  the  cosmically  enlightened. 

And  thus  there  exists  a  field  for  art  Our  incapacity  to  em- 
brace Nature  as  a  whole,  and  to  view  each  object  in  all  its  recipro- 
cities, disqualifies  us  for  enjoying  many  objects  that  come  in  our 
way.  Hence  a  demand  to  surround  ourselves  with  certain  objects 
only,  namely,  such  as  may  enjoy  fully.  Now  this  demand  our 
constructive  imagination  enables  us  to  supply ;  and  the  result  is 
Art  Like  Nature  herself.  Art  may  be  developed  either  as  means 
or  as  end,  thus  giving  Useful  art  on  the  one  hand,  and  Fine  art 
on  the  other.  But  it  is  to  the  latter  that  the  name  and  our 
remarks  here  specially  apply.  And  what  follows  from  our  theory 
IS  this,  that  the  secret  of  a  composition  in  the  fine  arts  which  is 
to  be  successful  as  such,  is  this,  that  it  shall  be  true  to  normal 
Nature  so  far  as  it  goes,  but  at  the  same  time  more  isolated, 
more  abstract,  embody  fewer  ideas,  or  exist  in  fewer  relations 
than  the  corresponding  objects  in  Nature  usually  do.  Thus  is  the 
beholder  able  to  assimilate  his  mind  to  it  more  completely,  that 
is,  to  understand  it  more  easily,  and  to  enjoy  it  more  fuUy.  It 
is  quite  a  mistake  to  suppose  that  a  human  Artist  can  produce 
anything  whatever,  that  is,  finer  than  the  corresponding  produc- 
tion of  Nature,  when  the  latter  is  viewed  in  all  its  greatness  and 
in  all  its  reciprocities.  The  composition  of  the  Artist  may  pos- 
sibly be  finer  when  considered  as  its  own  universe,  finer  than  any 
similar  objects  when  picked  out  of  Nature  and  grouped  together 
by  art, — ^bnt  not  finer  than  these  same  objects  when  viewed  as 
they  are  in  Nature,  that  is,  each  a  source  and  a  recipient  of 
manifold  forms,  sympathies,  reciprocities,  and  radiations. 
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Dogmatism^  Scepticisniy  and  Mental  Imbecility. 

There  is  yet  another  depth  in  the  law  of  suggestion,  and  its 
importance  cannot  be  over-estimated;  for  it  appears  to  be  the 
institution  by  which  the  personal  power,  freedom,  or  liberty  of 
the  mind  shall  have  a  vote  in  the  purely  intellectual  sphere.  I 
allude  to  that  mental  phenomenon,  in  virtue  of  which  an  idea 
tends  to  be  followed,  or,  as  is  commonly  said,  to  suggest  its 
opposite.  It  takes  its  rise  in  that  mental  rhythm  on  which  con- 
sciousness also  depends,  and  which  consists  first  in  a  phase  of 
synthesis,  and,  immediately  after,  in  a  phase  of  analysis.  These 
modes  of  mental  action  are  the  counterparts  of  each  other ;  and 
hence  they  tend  to  give  opposite  producta  But  the  products  of 
synthesis  are  not  modifiable  within  the  mind.  They  are  deter- 
mined by  the  object.  They  express  the  mind  when  in  direct  and 
positive  relation  with  an  object,  either  real  or  ideal  They  are 
therefore  affirmative,  universally  affirmative.  Henc«  it  remains 
for  analysis  in  its  carUre  coup  to  affect  the  negative. 

And  in  our  submitting  to  this  rhjrthm,  does  not  the  history  of 
philosophy,  and  indeed  the  history  of  ordinary  thinking  appear  ? 
When  synthesis  becomes  the  habit  of  the  mind,  regardless  of 
genuine  data,  there  results  Dogmatism.  When  analysis  becomes 
the  habit,  without  a  legitimate  field,  there  results  Scepticism. 
When  each  phase  acts  separately,  and  after  intervals,  instead  of 
simultaneously,  there  is  intellectual  Imbecility.  Only  when  both 
in  good  balance  co-operate  powerfully  and  fast,  is  there  sound 
judgment  or  good  sense.  Dogmatism  and  scepticism  aie  both 
evils ;  but  if  liberty  could  not  be  secured  in  the  intellectual  sphere 
except  on  the  condition  of  this  synthetico-analytical  rhythm, 
which  thus  occasionally  produces  them,  these  evils  are  not  too 
great  a  price  to  pay  for  so  great  a  boon. 

The  Pure  Dialectic. 

Moreover,  the  normal  products  of  this  rhythm  are  far  greater 
and  far  better  than  its  abortions  are  bad.  To  it,  indeed,  we  owe 
our  ready  suggestion,  not  only  of  opposites,  but  of  correlatives 
generally,  and  indeed  all  our  orderly  knowledge.  Take  an 
instance,  the  simplest  possible.  I  conceive  or  posit  "unity," 
that  is,  T  exist  in  synthesis  with  that  idea — that  is,  my  mental 
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activity  finds  itself  attending  to  or  kept  in  aiTest  by  nnity  as  an 
object  But  being  essentially  an  activity,  and  claiming  its  own 
action  as  its  own  right,  my  mind  naturally,  that  is,  I  naturally 
tend  to  emancipate  myself  from  that  arrest,  and  so  to  break  off 
from  the  object  which  has  been  holding  me  in  arrest.  I  tend  to 
break  off  from  the  idea  of  unity.  But  if  I  do,  and  obey  the  law 
of  assimilation  in  my  act,  I  must  break  off  only  in  the  same  field 
of  thought  The  idea  in  which  I  break  off  must  somehow  contain 
the  idea  of  unity.  Hence  I  say  to  myself  "  not  unity,  yet  some- 
thing in  the  same  field  as  imity;"  and  this  done,  analysis  has 
completed  its  phase.  And  now  the  phase  of  synthesis  supervenes, 
and  I  obtain  as  a  synthetic  datum,  "  one  +  not  one,"  not,  however, 
as  two,  but  as  one,  for  I  hold  them  in  synthesis.  But  what  is 
one  +  not  one  when  held  as  one  ?  Plainly  it  is  a  whole  or  "  totality." 
But  now  analysis  may  cut  in,  which,  as  the  expression  of  the 
mental  activity,  it  ever  tends  to  do ;  and  thus  looking  with  the 
analytic  eye  upon  a  totality  or  whole,  and  seeing  it  to  consist  of 
one  +  not  one, — ^that  is,  one  and  other  number  or  numbers  not 
stated, — ^I  obfcain  the  idea  of  "  plurality."  And  here  the  develop- 
ment comes  to  a  close,  for  the  next  step  is  only  a  return  upon  the 
idea  of  totality.  Thus  a  sustained,  spontaneous,  or  constitutional, 
synthetic  habit  when  acting,  is  cut  in  upon  by  the  individual,  the 
personal,  the  volitional  activity,  and  they  give  together  (in  this 
case)  the  arithmetical  elements — ^unity,  plurality,  totality. 

Subjected  to  the  same  dialectic,  the  idea  of  Force,  gives  the 
series, — Cause, — Effect, — ^Eneigy. 

The  idea  of  Being  gives — Being, — Acting, — Power ;  and  so  on. 

But  such  developments  do  not  take  place  with  a  rapidity  which 
is  altogether  fatal  to  liberty.  During  the  change  of  phase  from 
synthesis  to  analysis,  or  back  again,  like  the  moment  of  rest  in 
the  swinging  pendulum  or  undulating  particle  of  elastic  medium, 
a  moment  of  contemplation  normally  awakes,  which  may  be 
prolonged  at  wilL  The  mental  activity  can  command  for  itself 
more  or  less  completely  a  state  of  reposa  If  the  repose  were 
complete,  while  yet  the  mind's  eye  remained  open,  there  would 
be  no  analysis,  no  abstraction,  no  exclusion.  The  soul  acting  no 
longer  then  as  an  ego,  but  simply  as  a  perceptivity  or  a  purely 
intuitional  Being,  might  mirror  a  given  Beality  as  it  really  is,  and 
attain  to  views  of  things  as  they  are.  There  would  be  nothing  in 
that  case  to  impair  its  vision  of  the  Infinite  and  the  Absolute. 
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Reasming. 

The  gift  of  self-directive  power  or  liberty  if,  on  the  one  hand,  it 
opens  a  wide  door  for  error,  invests  man,  on  the  other  hand,  with 
the  power  of  suspending  the  synthetic  action  of  his  mind  for  a 
time,  that  is,  his  judgment,  in  reference  to  much  which  in  seeming 
only  is  belief-worthy.  Liberty  cannot  intrude,  indeed,  either 
into  the  sphere  of  Beason, — that  is,  the  sphere  of  constitutional 
intuition, — ^nor  into  that  of  unequivocal  perception,  nor  of  trust- 
worthy recollection.  Nor  can  it  interfere  with  the  judgment  of 
identity,  that  is,  with  the  affirmation  of  one  thing  of  another  when 
no  difference  between  them  appears.  But  it  can  interfere  in  a 
multitude  of  cases  notwithstanding.  And  the  result  of  this  inter- 
ference is  nothing  less  important  than  the  genesis  of  that  mode 
of  intellectual  action  which,  when  viewed  without  reference  to 
any  special  end,  is  named  thinking,  and  when  viewed  in  refer- 
ence to  a  proposed  end,  is  named  reasoning.  And  thus  we  see 
what  are  the  conditions  which  render  reasoning  possible,  and 
wherein  it  consists.  It  is  rendered  possible  by  the  possession  of 
such  individualised  mental  power  or  liberty  as  can  put  an  arrest 
for  a  time  upon  the  ^synthetic  habit  of  the  mind  (which  always 
tends  to  accomplish  its  act  spontaneously,  and  to  affirm  immedi- 
ately), and  which  can  thus  for  a  time  hold  up  to  the  view  of  the 
mind  an  object  or  thought  without  any  judgment  being  passed 
upon  it  And  it  consists  in  entertaining  during  this  interval  of 
suspended  judgment  without  partiality  the  various  objects,  real  or 
ideal,  which  present  themselves  according  to  their  various  relations 
to  the  thesis,  and  in  endeavouring  to  carry  out  in  reference  to 
them  the  laws  of  the  intellect.  Seasoning,  therefore,  consists  in 
stopping  precipitate  conclusions,  in  listening  both  outwardly  and 
inwardly,  in  comparing  and  in  selecting,  with  a  view  to  an  ultimate 
synthesis  or  judgment.  It  is  therefore  happily  expressed  in  its 
integrity  by  the  term  deliberating. 

Beasoning  is  the  whole  of  our  intellectual  nature  in  exercise ; 
and  to  accomplish  it  fully,  and  bring  it  to  a  close  correctly,  is  the 
greatest  of  all  intellectual  achievements.  But  it  implies  many 
risks.  And  even  where  the  data  are  most  rich  and  ample,  there  are 
two  risks  of  a  most  serious  nature.  They  arise  from  the  use  that 
is  made  of  the  personal  power  or  liberty  during  the  process. 

First,  if  liberty  is  permitted  to  interfere  too  freely  or  too  long, 
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80  that  synthesis  is  not  allowed  to  strike,  that  is,  judgment  to  take 
place,  when  it  ought,  then  a  sceptical  habit  is  formed ;  for  the 
judgment,  like  all  transformable  powers,  becomes  weak  through 
want  of  use.  If,  on  the  contrary,  we  do  not  invoke  the  aid  of  our 
liberty  at  all,  and  judge  immediately  and  without  reflection,  it  is 
only  the  fftvoured  of  Heaven  who  keep  right.  The  point  of  true 
intellectuality  is  the  discreet  use  of  both — the  secret  of  avoiding 
precipitate  judgments,  on  the  one  hand,  and  of  suspending  the 
judgment  too  long  on  the  other. 

But  come  what  may,  we  must  do  our  best  Even  the  savage 
cannot  get  on  without  reasoning ;  and  in  a  highly  civilised  state 
of  society  reasoning  is  constantly  needed  as  the  guide  of  daily 
life;  for,  of  civilised  society  it  too  often  looks  as  if  the  very  secret 
were  to  pass  off  a  seeming  for  a  reality,  and  to  build  upon  the 
gullibility  of  the  public.  Thus  the  lower  animals,  which,  with 
all  their  Heaven-bom  instincts,  are  devoid  of  liberty,  and,  con- 
sequently,  cannot  deliberate,  make  sad  fools  of  themselves  in 
society,  or  when  invited  by  man  to  accommodate  themselves  to 
his  ways.  A  salmon,  after  having  succeeded,  by  waiting  and 
working  with  nature,  in  accomplishing  a  voyage  of  a  good  hundred 
miles,  perhaps,  up  the  river  to  a  suitable  spawning  bed,  when 
hailed  by  the  angler,  leaps  at  a  steel  hook  dressed  with  a  little 
tinsel,  and  grasps  it,  mistaking  it  for  a  fly,  and  is  caught  and  killed. 
A  hen  that  can  rear  a  family  of  a  dozen  simultaneous  descendants 
in  a  way  which  any  mother  of  twins  merely  may  env}%  when 
the  brooding  disposition  returns  upon  her,  will  step  with  infinite 
complacency  into  a  nest  containing  a  few  balls  of  chalk,  mistaking 
them  for  her  own  eggs,  and  will  settle  her  feathers  over  them,  and 
sit  upon  them  week  after  week  till  she  is  nearly  dead.  When  at 
liberty  in  a  room,  a  monkey,  which  in  appearance  is  a  perfect  sage, 
while  stealing  up  to  an  object  suspended  from  the  side  of  a  lady 
engaged  in  knitting,  will  show  aU  the  caution  and  cunning  of  the 
detective  j>olice,  and  having  at  last  laid  hold  of  the  ball  of  worsted, 
it  will  gallop  off  in  triumph  as  if  it  had  now  got  possession  of  a 
great  thing — Shaving  mistaken  a  ball  of  worsted  for  a  fruit.  The 
lower  animals  fall  into  such  mistakes,  not  because  their  senses  are 
not  so  acute  as  ours,  not  because  their  senses  cannot  mark  differ- 
ences, but  because  they  cannot  take  possession  of  their  own  thought 
and  suspend  their  judgment,  even  for  a  moment,  because  they 
cannot  think,  cannot  reason,  because,  in  a  word,  they  have  no 
individualised  power  of  their  own,  no  liberty. 
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Imaginivg. 

When  the  object  proposed,  then,  as  the  aim  of  intellectual  action, 
is  either  the  development  of  a  truth  representative  of  reality,  or 
the  elimination  of  an  error,  we  have  a  process  of  reasoning.  Nor 
is  it  improperly  so  called ;  for  the  principles  which  are  regulative 
of  the  process  are  the  principles  of  reason,  that  is,  reason  itself. 
But  the  object  proposed  by  the  mind  need  not  necessarily  be  the 
establishment  of  a  truth.  It  may  possibly  be  the  construction  of 
a  world  of  the  mind's  own,  for  the  entertainment  of  self  or  of 
kindred  minds.  The  mental  action  is  then  named  Imagining;  and 
it  is  usually  regarded  as  a  distinct  faculty,  named  The  Imagina- 
tion. But  the  powers  of  mind  engaged,  nay,  the  process  itself,  is 
the  same  as  in  reasoning,  only  the  train  of  thought  in  imagining  is 
not  guarded,  or  selected,  on  the  same  principle  as  it  is  in  reason- 
ing. In  imagining,  the  mind  leaves  itself  free  to  dweU  upon  all 
that  it  suggests  in  connection  with  the  theme,  and  from  among  all 
these  suggestions  to  choose  those  which  will  best  give  the  construc- 
tion which  it  is  intending.  In  imagining,  consequently,  the  mind 
throws  itself  loose  from  the  law  of  redintegration ;  for  if  it  obey 
that  law,  there  would  result  a  train  of  recollections  or  of  memoiy 
only.  It  throws  itself  loose,  also,  from  the  process  of  exploring 
the  contents  of  general  statements,  as  also  firom  that  of  striking 
and  transforming  identicals,  and  substituting  and  balancing  equiva- 
lents ;  for  in  either  of  these  cases  there  would  result  a  process  of 
reasoning.  In  a  word,  in  imagining,  the  soul  places  herself  in  the 
full  exercise  of  her  liberty  on  the  throne  of  thought,  and  allows 
herself  when  seated  there  to  dictate  the  development.  When 
engaged  in  imagining,  therefore,  the  mind  is  in  its  most  exalted  exer- 
cise, that  exercise  in  which  the  law  of  assimilation  has  fullest  play ; 
for  when  thus  engaged  the  creature  is  not  merely  acting  the  part 
of  a  creature,  not  merely  receiving  on  the  bosom  of  the  mind  the 
impress  of  God  and  of  nature,  and  being  assimilated  and  instructed 
in  the  knowledge  of  realities  divine  and  human.  When  imagining 
the  creature  is  assimilating  himself  to  the  Creator,  as  such.  He  is 
venturing  on  the  production  of  a  cosmos  of  his  own,  or  of  some 
object  or  objects  in  such  a  cosmos.  And  sometimes  in  gifted  minds, 
though  very  rarely,  the  creations  resulting,  though  not  real,  have 
all  the  features  of  reality — ^yes,  all  the  features  of  the  highest  order 
of  reality  of  their  own  kinds — except,  of  course,  extension  and 
substance  in  dynamical  position  in  space.    Such,  for  instance,  are 
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many  of  the  creations  in  the  sphere  of  human  nature,  which 
have  been  constructed  by  the  genius  of  Shakespeare. 


Discovering* 

But  why  ought  not  the  imnd,  when  well  instructed  in  the  Being 
tmd  attributes  of  God,  Nature,  and  man,  and  when  imagining  or 
developing  thought  harmoniously  with  its  acquired  knowledge  and 
the  laws  of  intelligence,  reach  the  real  creation,  or  real  objects  in 
it,  as  its  own  creation,  if  the  real  objects  be  what  it  is  aiming  at  ? 
Plainly  in  this  there  is  nothing  impossible  or  even  hopeless.  Nay, 
this  is  the  only  method  of  discovering  which  has  been  as  yet  suc- 
cessfuL  A  fine  discovery  is  only  an  enlightened  imagination 
verified  by  the  responsiveness  to  it  of  external  nature.  And,  pos- 
sibly, between  the  enlightened  imagination  and  the  verification 
there  may  be  an  interval  of  long  ages.  Nature  often  shows  her- 
self to  the  individual  mind  in  flashes,  which  to  that  favoured  mind 
do  not  stand  in  need  of  verification,  and  which  to  minds  in  general 
cannot  be  verified  perhaps  for  long  ages  thereafter.  And  such 
flashes,  to  a  wonderful  extent,  were  the  privilege  of  the  philoso- 
phers of  India,  and  of  the  eastern  coasts  of  the  Mediterranean, 
in  ancient  times.  Our  calling  and  our  capacities  are  chiefly  to 
verification.  But  when  our  heads  are  right  with  those  who  have 
gone  before  us,  this  is  no  drudgery;  for  God  is  as  good,  and 
nature  is  as  beautiful  as  ever. 

Summary. 

Such  are  the  outlines  of  a  pure  Psychology  or  Pneumatology. 

1.  An  individualised  Being,  consisting  of  such  an  amount  of 
substance  or  potentiality  as  enables  it  to  fulfil  the  cosmical  law 
of  Assimilation  fully ;  that  is,  both  (a)  as  to  the  Being  and  Attri- 
butes, and  also  (Jb)  as  to  the  Power  of  the  Creator,  is  a  Spirit ;  and 
to  the  extent  that  it  does  so  assimilate  itself,  it  is  a  good  spirit. 

2.  From  the  impress  of  the  Creator  in  His  Being  and  attributes 
upon  a  spirit,  and  its  assimilation  to  Him  in  these  respects,  there 
lesult  in  the  consciousness  of  that  spirit  BeligiouB  ObligcUian  and 
Season. 

3.  From  the  impress  of  the  World  in  its  objects  and  economy 
upon  a  spirit,  and  the  spirit's  assimilation  to  the  world  in  these 
respects,  there  result,  External  Perception,  and  Moral  Obligation, 
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with  the  incidental  fonnation  and  subsequent  retention  of  mani- 
fold Assimilations  or  Ideas, 

4.  From  the  impress  of  a  spirit  in  former  states  (variously  re- 
vived) upon  itself  as  it  exists  in  its  present  state,  and  its  assimi- 
lation to  these  former  states,  there  results  Secollection,  both  (a) 
simply  retrospective  and  (h)  anticipative,  that  is,  both  Memory  and 
Consecution  (the  inductive  judgment).  And  thus  is  the  first  epoch 
of  mental  existence  constituted.  A  panorama  is  given,  in  which 
a  purely  instinctive,  spontaneous,  and  happy  life  may  be  led. 

But  a  spirit  exists  under  the  abiding  impress  not  only  of  the 
Being  and  attributes,  but  of  the  Might  or  power  of  God.  It  is 
accordingly  under  the  law  of  Assimilation,  put  in  possession  of 
Power  or  ability  to  act  from  within  self  as  a  fountain  of  action. 

6.  In  the  panorama  therefore  which  is  given,  it  is  free  to  ramble 
or  to  fix  itself  on  what  objects  it  pleases.  It  is  endowed  with  the 
faculty  of  Self-directed  Attention.  But  meanwhile  existing,  as  it 
ever  does,  under  the  law  of  assimilation,  it  cannot  refrain  from 
marking  similarities  and  no-similarities,  that  is,  differences.  And 
if  it  act  normally  under  the  law  of  assimilation,  it  must  bestow  a 
Selective  Attention  upon  similarities,  pursuing  them  till  all  differ- 
ences are  eliminated.  In  other  words,  it  must  Abstract,  Classify, 
and  Oeneralise. 

6.  But  in  merely  rambling,  attending,  or  selecting  among  data 
supplied  from  without,  the  power  of  a  spirit  is  not  exhausted. 
When  existing  in  its  normal  relations,  it  is  suggestive  or  productive 
of  ideas  which  may  not  be  given  in  the  panorama  placed  before 
it  or  obtruded  upon  it.  From  its  own  depths  it  can  supply  itself 
with  their  Ideals, 

7.  Moreover,  the  structure  of  consciousness  (see  Chap,  iii.)  puts 
it  in  possession  of  a  pure  Dialectic,  supplying  correlatives  of  all 
kinds,  whereby  the  primal  panorama  and  the  mind's  store  of  ideas 
may  be  immensely  varied  and  indefinitely  increased. 

8.  Hence  a  field  in  which  error  cannot  but  mingle  lai^ely  with 
truth.  Thought  and  life  can  no  longer  proceed  spontaneously  and 
instinctively.  Wrong  may  be  chosen  instead  of  Bight,  and  Evil 
may  come  to  be. 

9.  But  if  the  law  of  assimilation  be  honoured  from  first  to  last, 
the  discovery  of  truth  and  right  conduct  are  for  ever  secure.  The 
life  of  the  spirit  meanwhile  has  risen  from  the  merely  instinctive 
to  that  which  is  Sation/il  and  Moral. 


CHAPTER  VL 

CREATION  AS  TO  ITS  ORIGINAL  STATE. 

Along  with  the  denial  by  not  a  few  students  of  nature  that 
science  can  ever  attain  to  a  knowledge  of  God,  the  soul,  liberty, 
unmortalify,  nay,  along  with  the  indignant  or  contemptuous  ex- 
clusion from  the  sphere  of  science  altogether,  or  a  merely  ironical 
reference  to  these  great  interests  of  humanity,  there  exists  at  the 
present  time  a  most  courageous  state  of  affirmation  in  other 
directions.  The  extent  and  materials  of  the  universe  are  boldly 
affirmed — also  the  order  of  nature — and  the  mode  of  procedure 
therein  from  the  first ! 

In  the  application  of  that  great  principle  of  the  philosophy  of 
Leibnitz,  the  conservation  of  energy, — an  application  which  the 
discoverer  would  have  been  the  last  to  sanction, — it  is  afiOrmed  as 
to  the  extent  and  contents  of  all  that  exists,  that  it  consists  of  a 
definite  quantity  of  force  or  energy,  which  can  never  at  any  time, 
nay,  not  in  all  eternity,  be  either  diminished  or  increased.  And 
as  to  the  order  and  procedure  of  nature,  it  is  maintained  that  it 
has  been  from  the  first,  and  is  now  a  system  of  evolution  or  de- 
velopment only,  or  at  any  rate  always  a  procedure  from  the  simple 
to  the  composite.  Of  the  fact  that  there  are  obviously  interrup- 
tions in  such  a  mode  of  procedure, — interruptions,  indeed,  so  con- 
stantly recurring,  that  one  of  them  happens  in  reference  to  every 
object  which  grows  and  developes, — of  the  fact  that  every  such 
Being,  after  a  period  of  growth  and  development,  reaches  a  limit  at 
which  all  further  action  in  that  direction  ceases,  and  there  follow 
the  resolution  or  decomposition  of  that  object,  and  its  restoration 
to  nature  in  mere  atoms  or  elements  again,—  of  this  great  fact, 
which  to  us  is  the  most  solemn  of  all  events,  the  theory  of  de- 
velopment gives  no  account,  nay,  when  strictly  conceived,  it  leaves 
no  room  for  it  Neither  does  it  explain  at  all  why  in  certain 
objects,  those,  namely,  which  are  named,  organised,  there  tend  to 
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survive,  as  a  product  of  such  objects,  a  composite  element  or  germ 
which  tends  to  grow  and  develope  anew.  Nor  has  it  any  account 
at  all  to  give  of  the  elementary  fact,  which  may  be  said  to  be  the 
very  characteristic  of  Nature,  that  these  germs  develope  into  the 
likeness  of  their  parents,  often  reproducing,  after  long  intervals, 
peculiarities  of  ancestral  organisation.  These  the  most  notable 
phenomena  of  nature,  the  theoiy  of  development,  leaves  as  it  finds 
them. 

But  it  goes  on  to  affirm  that  these  germs  tend  also  in  certain 
circumstances  to  develope  not  merely  into  the  likeness  of  their 
parents  as  we  see,  but  into  something  more  highly  organised,  in 
which  after  long  ages  they  succeed.  This  is  not  the  theory  of 
development  itself,  indeed,  as  applied  to  explain  the  phenomena 
of  Natural  History  in  detail,  but  it  is  the  fundamental  principle 
in  which  that  theory  proceeds,  and  it  is  probably  in  consequence 
of  a  general  feeling  in  the  consciousness  of  all  men  in  favour  of 
this  principle  that  the  theory  of  development,  in  its  applied  and 
extended  form,  meets  with  such  general  favour  from  all  who 
are  not  prepossessed  by  other  view&  Some  well-disposed  persons 
have,  indeed,  taken  alarm  at  the  very  name.  It  has  seemed  to 
them  as  if  a  secular  development  were  a  disparagement  of  creative 
power,  and  a  substitution  of  something  else  instead.  But  this  is 
a  groundless  apprehension.  Assuredly  there  is  nothing  in  that 
conception  which  is  adverse  to  the  interests  of  an  enlightened 
piety.  On  the  contrary,  the  conception  of  a  continued  improve- 
ment in  creatures,  which  are  the  creation  of  an  all-perfect  and 
almighty  Creator,  is  an  eminently  theistical  idea.  And  that  man, 
even  in  the  course  of  his  single  Hfe,  should  be  made  a  better  crea- 
ture than  he  is  at  first,  and,  after  his  somatic  engagements  are  over, 
attain  to  a  higher  form  of  existence,  constitutes  the  central  idea  of 
revealed  religion.  We  find  no  fault,  therefore,  in  the  theory  of 
development,  as  to  its  progressional  principla  But  as  to  that  theory 
as  the  mode  of  the  creation,  it  is,  at  the  most,  only  half  the  truth. 
And  when  it  is  propoimded  as  the  whole  of  the  truth,  and  used  to 
dictate  a  cosmology  claiming  the  name  of  science,  we  have  only  to 
protest  against  it  as  by  no  means  entitled  to  what  it  claims. 

We  maintain  that  the  disposition  (which  is  the  only  sanction 
as  yet  of  the  theory  of  development  in  detail)  to  explain  the 
whole  of  animated  nature,  as  the  secula;r  product  of  a  few  primeval 
cells,  first  giving  to  our  planet  some  most  simple  oiganism,  such 
as  an  Amoeba  or  the  like,  and  then  going  on  and  giving  upwards. 
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nntil  the  development  cnlminates  in  man  himself^  is  not  a  product 
of  science,  is  not  a  discovery  made  either  inductively  or  deduc- 
tively. It  is,  in  fact,  nothing  better  than  a  product  of  habit 
merely,  the  application  to  nature  of  a  method  of  study,  whose 
only  claims  are  its  convenience  for  the  ignorant  and  the  short- 
lived. These  limitations  in  our  intellectual  Being  make  it  prudent 
for  us  to  begin  with  whatever  is  most  easily  imderstood,  and  to  pro- 
ceed to  more  composite  structures  as  we  gain  acuteness  to  observe, 
and  strength  to  understand.  Hence  Amceba  first,  and  Man  last, 
with  that  continuity  between  which  the  identity  of  the  mind  itself 
demands  in  order  to  logical  satisfaction.  But  on  this  subject  I 
have  touched  already  (see  Introduction,  chap.  iL  p.  18). 

As  to  the  primeval  state  of  Nature  we  ought  to  refrain  from 
speculation.  On  this  subject,  we  of  the  nineteenth  century  of  the 
Christian  era,  if  we  are  to  know  or  propound  the  truth,  stand  just 
as  much  in  need  of  a  communication  from  heaven  as  Moses  did. 
We  may  have  reasons  for  denying  much.  But  we  are  not  in  a 
position  to  afGbrm  anything.  As  showing  the  inadequacy  of  the 
theory  of  development,  however,  according  to  the  philosophy 
which  we  advocate,  it  may  be  here  stated  that  instead  of  admitting 
only  one  primeval  state,  as  that  theoiy  does,  our  philosophy 
suggests  either  of  two,  and  these  the  opposites  of  each  other 
or,  rather,  it  suggests  the  simultaneous  institution  of  both  of 
these  primeval  states  as  more  probable  than  either  of  them  by 
itael£    Thus  ;— 

Our  philosophy  implies  two  modes  of  action,  always  co-ordinate 
with  each  other,  and  both  of  them  in  the  strictest  sense  primeval, 
whether  we  regard  them  as  mental  or  as  cosmical,  namely, 
Analysis  and  Synthesis.  And  either  of  these,  and  more  theoi 
either  by  itself,  both  together  coexisting  and  co-operating  simul- 
taneously, present  themselves  as  suitable  for  imparting  order  at  the 
first  creation.  Now,  if  we  assume  this  last  alternative,  then  at  the 
first  creation,  along  with  the  most  highly  analysed  state  of  finite 
Being,  or  its  partitionment  into  the  weakest  and  least  elements  of 
Being  and  its  utmost  difllusion  in  space,  in  a  word,  along  with  the 
universal  aether,  there  would  be  produced  also  the  most  perfect  pro« 
ducts  of  synthetic  action,  or  the  highest  orders  of  Spiritual  Beings, 
and  the  most  perfect  material  oiganisms  possible  in  the  then  exist- 
ing circumstances.  Thus,  there  might  be  an  early  state  of  the 
universe  which,  in  its  general  features,  might  not  be  very  diiferent 
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from  that  which  we  believe  to  be  either  actually  in  existence  in 
the  present  day,  or  discover  in  such  monuments  of  the  i>a8t  as 
Geology  unfolds.  For  anything  that  appears  a  priori  to  the  con- 
trary, God  may  have  created  for  the  first  epoch  of  Nature  the 
heavens  and  the  earth  (suns,  moons,  planets,  plants,  animals,  &c.), 
much  like  those  which  exist  at  the  present  day. 

The  same  theory  (that  of  a  co-ordinate  action,  from  the  first  of 
analysis  with  synthesis)  would,  indeed,  imply  that  the  particles 
constitutive  of  the  heavenly  bodies  which  gem  our  present  firma- 
ment, as  also  those  which  constitute  our  own  planet,  and  all  the 
bodies  in  it,  are  not  the  very  same  particles  which  constituted 
them  at  the  first  creation.  Doubtless  they  must  have  all  been  either 
slowly  or  suddenly  vaporised  and  condensed,  and  turned  over  and 
over  and  over.  Doubtless  the  bodies  which  we  see  in  the  starry 
heavens  are  all  resurrection  bodies.  In  vain  should  we  look  in 
any  one  of  them,  in  our  own  planet  for  instance,  for  any  forma- 
tion that  is  truly  primitive  or  primeval  Nevertheless  the  general 
structure  and  aspect  of  the  universe  in  the  first  epoch  of  Nature 
may  possibly  have  been  much  the  same  as  it  is  now. 

Moreover,  this  view  explains  what  the  theory  of  development 
does  not  explain.  It  shows  that  every  individualised  object  must  be 
the  subject  of  analysis  as  well  as  of  synthesis ;  that  every  organism, 
when  it  has  culminated  in  synthesis,  must  tend  (unless  it  be  super- 
naturally  maintained  in  a  state  of  full  development)  to  be  resolved 
by  the  cosmical  analytic  action  into  its  original  elements  again.  If 
it  be  said  that^  according  to  this  view,since  tiiiese  two  opposite  modes 
of  action  are  always  co-ordinate,  the  one  should  always  and  at 
every  stage  undo  the  work  of  the  other,  so  that  there  could  be  no 
growth  and  development  at  all — ^the  answer  is,  that  certainly  all 
physical,  perhaps  all  cosmical  action,  is  rhjrthmical;  and  it  is 
only  what  is  to  be  expected  that,  in  the  individual,  the  height  of 
the  tide  of  synthetic  action  should  not  occur  at  the  same  hour  or 
period  as  that  of  the  analytic  action.  It  is  only  to  be  expected 
that,  under  the  dominant  influence  of  the  one  tide,  the  indivi- 
dualised object  should  grow  and  develope  until  it  is  overtaken  by 
the  other  tide,  after  which  the  tendency  to  dissolution  gains  the 
ascendant.  Thus  there  will  be  accretion,  followed  by  difiusion,  the 
latter,  to  us,  so  terrible  imder  the  name  of  DeatL  But  on  this 
we  need  not  enlarge,  since  no  justice  can  be  done  to  it  till  we 
come  to  unfold  in  its  physical  action  the  law  of  assimilation.  From 
this  law  it  results  that  the  embryo  shall  tend  to  grow  and  develope 
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iintil  it  has  assimilated  itself  to  its  parents  and  ancestors,  and 
that  afterwards  it  must  relapse,  so  that,  whatever  has  had  a  first 
childhood  will  tend  to  have  a  second  childhood  also ;  whatever 
has  been  constructed  by  the  use  of  atoms  which  previously  existed 
in  tile  £ree  state,  will  tend  to  be  partitioned  into  these  atoms 
again,  that  they  may  be  assimilated  to  their  former  state,  and 
exist  free  again. 

The  theory  of  Development,  now  so  popular,  explains  none  of 
these  things,  nay,  it  comes  out  very  impotent  to  explain  things 
in  general  Even  when  held  in  its  theistical  character,  it  can 
lay  claim  to  be  only  a  part  of  the  truth,  and  that  the  lesser 
and  the  least  important  part.  In  contrast  with  it  our  philosophy 
su^ests  as  proper  to  creation,  as  soon  as  it  was  completed,  the 
realisation  of  typical  forms  and  structures  belonging  to  both 
extremes  of  possible  oiganisation.  It  suggests  a  descending  as 
well  as  an  ascending  series  of  Beings  and  Things.  In  reference  to 
animals  in  our  planet,  for  instance,  it  suggests  as  the  expression 
of  analytic  action,  on  the  one  hand,  some  ectozoon  (Amoeba,  &c.), 
or  entozoon  (Gregarina,  &c.),  some  creature  haply  almost  amor- 
phous, so  as  to  be  the  mere  representative  of  the  law  of  Assimi- 
lation as  a  function  merely ;  and  as  the  expression  of  synthetic 
action,  on  the  other  hand,  it  suggests  some  animated  species  that 
as  to  organisation  shall  be  most  perfect,  and  in  functioning  or  caUing 
assimilated  as  far  as  possible,  that  is,  exist  in  the  image  of  the  Creator. 
It  does  not  leave  Man  to  be  given  to  the  world  only  by  rising  np 
from  quadrupedal  to  quadrumanous,  from  quadrumanous  to  an- 
thropoid, from  anthropoid  to  Homo  sapiens,  implying  a  period 
necessary  for  his  genesis,  which,  by  all  that  can  be  gathered  from 
the  observation  of  Nature  as  it  exists,  must  not  differ  except  in 
conception  from  eternity.  It  gives  Man  to  Nature,  with  the  other 
species  which  are  denizens  of  the  world  along  with  him,  as  soon 
as  our  planet  was  fitted  for  his  reception,  and  that  not  as  mere 
savage,  or  something  lower  and  worse,  but  as  realising  on  his  first 
creation  the  type  of  true  humanity,  the  image  of  God. 

It  will,  indeed,  be  objected  to  such  a  view,  that  it  regards  the 
primeval  state  of  Nature  as  miraculously  effected.  But  in  order 
to  set  all  such  considerations  aside,  it  is  surely  not  enough  to  say 
that  the  supernatural  in  all  cases,  and  therefore  in  this  case,  is  to 
be  ignored  by  "  science."  What  philologist  in  any  age  of  philo- 
sophy ever  obtained  the  sanction  of  reflective  minds  to  such  a 
limitation  of  the  sphere  of  this  most  important  term  ?    "  Science" 
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and  "  Knowledge,"  provided  that  that  knowledge  exist  clearly  and 
distinctly,  and  in  an  orderly  manner  in  the  mind,  ought  ever  to 
he  regarded  as  synonymous.  The  supernatural  is  just  as  legiti- 
mate a  subject  of  consideration  for  the  truly  scientific  mind  as  is 
the  natural.  And  if  it  explain  satisfactorily  phenomena  which 
cannot  be  otherwise  explained,  there  is  no  good  reason  why  its 
aid  should  not  be  invoked  by  the  man  of  science. 

Granting  the  view  of  the  origin  of  man,  which  has  been  here 
suggested  as  belonging  to  our  philosophy,  how  easy  and  reason- 
able it  is  to  believe  that  a  typically  organised  pair  or  pairs,  after 
having  multiplied  exceedingly,  and  having  spread  far  and  wide 
into  inhospitable  regions,  should  fall  away  from  the  t}rpical  struc- 
ture, so  as  to  give  to  nature,  both  in  ancient  and  modem  times,  the 
savage  of  the  cave  and  the  forest !  How  difficult,  on  the  other 
hand,  even  to  imagine,  that  with  no  other  womb  but  the  crust  of 
the  earth,  and  no  parentage  in  the  last  resort  but  some  zoophyte, 
a  creature  like  that  should  grow  through  a  succession  of  indivi- 
duals into  a  man  or  a  woman !  At  any  rate,  unless  we  assume 
the  pre-existence  of  the  human  type,  and  r^ard  it  as  already 
embodied  and  in  action  at  the  commencement  of  the  zoological 
scale,  such  a  line  of  growth  and  development  seems  to  me  utterly 
incredible.  To  devolve  the  construction  of  a  human  Being  upon 
**  incident  forces*  wholly  blind,  and  equally  undesigning  and  unde- 
signed, and  merely  acting  according  to  some  mathematical  law^  of 
the  distance,  is  certainly  to  assign  to  such  forces  a  most  desperate 
Uidertaking.  But  grant  that  these  forces  have  been  designed — ^that 
they  have  been  dynamically  fashioned  and  endowed  by  a  perfect 
Intelligence  expressly  to  realise  his  designs  in  a  dynamical  system, 
and  thus  to  be  to  Him  as  fingers,  and  grant  that  amid  these 
designs  the  construction  of  man  was  one,  and  then  this  conception 
of  incident  forces  and  of  "  natural  selection  "  is  not  so  extravagant 
and  incredible.  Nay,  when  thus  supplemented  the  doctrine  of  inci- 
dent forces  met,  resisted,  and  ultimately  balanced  in  modes  specifi- 
cally different  in  different  species,  by  the  reaction  from  within  of 
the  developing  organism,  as  the  mechanical  institution  by  which 
dissimilarly  individualised  Beings  and  species  shall  be  constructed, 
is  a  fine  idea ;  and  a  regard  to  true  science  will  never  lead  any  one 
to  say  that  it  ought  not  to  be  followed  out  as  far  as  possible.  It 
is  not  with  the  physical  powers  themselves  that  the  philosopher 
has  to  quarrel,  but  with  the  tenet  now  so  frequently  advanced 
that  they  are  the  only  powers  in  existence.    Let  it  only  be  granted 
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that,  instead  of  this,  they  are  the  creations  of  a  higher  power, 
which  modelled  and  endowed  them,  and  brought  and  brings  them 
into  active  bearing,  so  that  they  may  be  to  Him  as  fingers  to 
fulfil  his  designs,  and  accomplish  His  providence,  and  all  will 
be  right* 

The  feeling  which  underlies  all  this  modem  aversion  to  the 
truly  venerable  idea  of  Creator  and  creation,  and  which  tends  to 
look  for  causes  in  any  direction  rather  than  that  of  a  First  Cause, 
seems  to  be  mainly  a  determination  to  get  rid  of  that  which  is  called 
''  miracla"  But  do  we  not  habitually  get  rid  of  this  idea  at  much 
less  cost  to  reason  than  by  framing  a  cosmology  which  shall 
exclude  miracle  ?  Do  we  not  get  rid  of  it  merely  by  becoming 
fiuniliar  with  it?  Take  an  instance.  Suppose  we  were  called 
upon  to  witness,  for  the  first  time,  the  transformation,  in  the  course 
of  a  certain  number  of  the  revolutions  of  our  planet  on  its  axis,  of 
the  glaiiy  contents  of  an  egg  into  a  feathered  fowl,  being  at  the 
same  time  quite  unacquainted  with  the  procedure  of  Nature  in 
other  cases,  what  should  we  say  of  such  a  phenomenon  if  we  had 
observed  it,  and  could  not  escape  from  a  belief  in  it,  but  that  it 
was  most  truly  miraculous ;  and  have  we  not  still  to  confess  that 
it  is  just  as  inexplicable  as  any  miracle  that  ever  was  related  ?  yes ; 
but  because  we  happen  to  be  familiar  with  it,  we  hear  of  it  with- 
out any  emotion  at  all,  and  content  ourselves  with  saying  that  it 
occurs  in  the  ordinary  course  of  Nature.  The  truth  is,  that  the 
ordinary  course  of  Nature  is  one  continued  miracle,  one  continued 
manifestation  of  the  Divine  mind.  If  that  course  be  uniform, 
it  is  only  because  it  is  what  it  should  be,  in  order  to  be  the 
expression  of  a  Will  which  ever  moves  in  harmony  with  an  Eye 
tliat  is  omniscient,  and  an  Intelligence  which  is  perfect,  and  which, 
therefore,  can  never  stand  in  need  of  correcting  its  own  procedure, 
so  as  to  occasion  departures  from  uniformity  when  the  conditions 
of  existence  are  the  same.  But  for  the  same  reason,  when  new 
or  singular  conditions  arise,  new  or  singular  phenomena  are  to  be 
expected.  And  when  these  conditions  are  of  such  critical  import- 
ance to  the  destiny  of  the  most  important  of  created  species,  as 
they  undoubtedly  were  at  the  commencement  of  our  era,  it  con- 
sists with  all  that  is  most  logical  and  philosophical  to  have 
respect  to  history,  and  to  believe  it  when,  on  evidence  which 
would  be  admitted  to  be  adequate  in  other  cases,  it  affirms 

•  See  thiBrabject  more  fully  treated  in  "  The  Firet  Lines  of  Scioncc  SlmplifleJ 
aud  the  Strueiuro  of  Molecules  Attempted,"  by  the  author,  p.  105. 
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the  occurrence  of  miracle.    But  if  at  the  commencement  of  our 
era,  how  much  more  at  the  epoch  of  the  creation ! 

In  order  to  satisfy  the  demands  of  science  in  each  and  all  of  its 
sanctioned  fragments,  whether  bearing  the  name  of  theology, 
geology,  or  any  other,  it  appears  to  me  that  thought  must  be 
made  to  run  in  some  such  channel  as  the  following.    The  whole 
creation,  or  rather  the  creation  as  a  whole,  to  which  the  Great 
Creator  designed  to  award  existence,  considered  as  a  pure  structure 
of  thought  in  the  Divine  mind,  was  complete  from  the  beginning. 
But  as  to  the  realised  or  material  existence  of  the  different 
objects  in  detail  which  entered  into  that  Divine  ideal,  a  set  time  was 
appointed  for  the  giving  of  each  to  Nature,  namely,  that  at  which 
the  physical  conditions  of  the  environments  of  the  proposed  object 
came  to  be  suitable  for  its  existence  and  wellbeing.     At  that 
time  there  was  given  to  Nature  that  modification  of  the  type 
which  was  in  harmony  with  Nature  as  it  then  existed.    And  thus 
it  became  possible  to  award  existence  to  many  more  species  of 
certain  genera,  and  many  more  genera  of  certain  orders,  in  a  word, 
to  vary  the  type  through  many  more  forms  than  if  all  the  varia- 
tions that  were  to  be  allowed  to  exist  were  created  simultaneously, 
and  thus  to  verify  the  sentiment  of  the  Hebrew  prophet,  that ''  the 
glory  of  the  Lord  is  the  fulness  of  the  whole  earth."    As  to  the 
popular  h}rpothesis,that  at  first  there  existed  only  one  or  a  fewsimple 
cells,  each  having  life  in  itself,  and  that  the  successive  Floras  and 
Faunas  of  our  planet,  as  also  all  plants  and  animals  now  in 
existence,  are  the  descendants  of  these  primeval  cells  through 
successive  floras  and  Faunas,  in  which  individuals,  during  the 
sustained  struggle  for  life,  have,  through  an  incidentally  improved 
organisation,  survived  ultimately  as  new  species, — ^tMs  is  a  view  to 
which  palaeontology  and  the  observation  of  living  organisms  oppose 
so  many  objections,  that,  notwithstanding  the  charm  of  extreme 
simplicity  with  which  it  tends  at  first  to  captivate  every  one,  it  may 
be  said  to  be  already  in  the  course  of  being  abandoned.    Instead 
of  that  very  gradual  rise  in  oiganisation  which  alone  this  theory 
permits,  the  oldest  strata,  no  less  than  the  newest,  provided  there 
is  evidence  that  the  state  of  the  planet  at  that  time  was  capable 
of  entertaining  them,  have  afiforded  specimens  of  all  types  of 
organisation  from  the  zoophyte  to  the  vertebrate.     All  types, 
then,  must  be  ever  waiting,  so  to  speak,  as  ideals  in  the  Divine 
mind  from  the  Orst,  each  to  be  added  to  Nature,  each  to  be  created 
as  soon  as  the  state  of  our  planet  is  prepared  for  their  reception. 
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But  let  not  the  theory  of  development,  whatever  its  destiny  in 
science,  alarm  any  believer  in  God.  It  does  not,  indeed,  absolutely 
require  a  God  apart  from  Nature,  such  as  it  would  be  possible  to 
love,  or  reasonable  to  worship ;  but  it  does  not  attack  the  faith 
of  those  who  believe  in  such  a  God.  It  is  not  intrinsically 
atheistical,  still  less  is  it  antitheistical.  To  the  Theist  it  is  only 
a  hypothesis  as  to  the  mode  of  creation — a  very  inadequate  one,  no 
doubt — ^but  still  it  admits  of  being  construed  in  this  way ;  and  in 
these  circimistances  it  ought  to  be  allowed  to  pass  without  adding 
another  to  those  most  mournful  pages  of  the  history  of  philo- 
sophy, in  which  a  charge  of  atheism — ^too  often  quite  unwarranted 
— has  too  often  brought  sufifering  and  even  death  to  the  unjustly 
accused. 

If  any  argument  were  wanted  to  show  the  utter  unfitness  of 
science  in  its  actual  state  for  determining  anything  as  to  the 
primeval  state  of  Nature,  it  might  be  readily  found  in  the  specula- 
tions which  are  current  as  to  the  physical  constitution  of  the  Sun. 
By  the  highest  scientific  authorities  it  is  maintained,  on  the  one 
hand,  that  the  interior  of  the  sun  is  merely  nebulous ;  and,  on  the 
other  hand,  that  it  is  a  white-hot  molten  or  solid  mass.  And  as 
to  the  solar  spots,  what  endless  speculations !  nay,  what  cruel  sur- 
mises !  For  it  begins  to  be  seen  that  the  planets  have  something 
to  do  with  these  spots.  And  if  that  be  the  case,  why  then,  the 
hypothesis  of  a  regardless  and  universal  radiation  equally  into  all 
space  from  the  sun, — ^a  hypothesis  which,  however  strange  and  out 
of  keeping  with  the  economy  of  Nature  in  general,  is  yet  a  car- 
dinal article  in  the  creed  o^  modem  science, — ^is  brought  into  grave 
suspicion. 

Here,  also,  having  happily  applied  the  prism  to  diminish  the 
(Mmfusion  of  light  radiated  from  an  object,  as  received  by  the  un- 
assisted eye,  what  bold  conclusions,  when  viewed  in  reference  to 
the  reasoning  by  which  they  are  reached !  Not  that  there  is  any- 
thing improbable  in  the  facts  concluded.  Our  philosophy  reaches 
the  same  facts  by  another  method.  But  the  spectroscopic  reason- 
ing, how  precarious  I  Who  knows  what  there  may  be  at  the  top 
of  our  mixed  atmosphere  ?  or  out  in  the  celestial  spaces  ?  Does 
it  follow  that  a  ray  of  light,  though  it  may  undergo  no  spontane- 
ous change  of  structure  during  its  passage  of  a  few  minutes  from 
the  sun  to  the  earth,  shall  undei^o  no  change  during  its  passage 
of  many  years  from  the  starry  heavens  to  the  earth  ? 


CHAPTER  VIL 

THE  UNIVSB8AL  iBTHER  OB  MEDIUM  OF  LIOHT. 

We  set  out  with  the  consideration  of  the  spiiitaal  world  and  its 
endowments^  or  at  least  with  mind  as  manifesting  itself  in  man. 
To  do  so  is  a  necessity  in  philosophy,  if  in  farther  research  we 
are  to  know  what  we  are  about ;  for  it  is  only  as  functionings  of 
mind,  only  in  terms  of  thought,  that  we  can  have,  or,  as  it  is  said, 
can  know  anything  else.  And  if  we  know  nothing  about  mind 
and  its  modes  of  functioning,  we  know  nothing  about  what  we 
know,  nor  even  what  it  is  to  know. 

Moreover,  such  a  commencement,  while  it  is  a  philosophical 
necessity,  is  not  out  of  scientific  order ;  for  the  world  of  spirits, 
more  generally  spirit,  is  that  in  the  creation  which  is  at  the  top 
of  the  creation  and  nearest  ta  the  Creator.  And  therefore,  in 
laying  a  basis  in  pure  psychology  we  are  beginning  at  the  be- 
ginning. 

Now,  one  extreme  logically  suggests  the  other.  If,  then,  fix>m 
the  world  of  spirits — ^that  world  in  which  the  individuals  consti- 
tuting it  consist  of  the  greatest  amount,  quantity,  or  intensity  of 
Beality,  Being,  or  Power — ^we  proceed  to  that  in  which  the  indi- 
viduals composing  it  possess  the  least,  we  shall  be  observing  an 
order  of  procedure  which  is  logical,  though  such  an  order  may 
be,  as  we  shall  find  that  it  is,  a  procedure  which  convenience 
also  renders  indispensable. 

Kay,  more.  Such  a  procedure  is  not  merely  logical,  it  is,  as  we 
might  say,  orderly  in  a  genetic  point  of  view  also.  Thus  when, 
with  the  law  of  assimilation  in  our  eye,  we  view  the  creation  in 
relation  to  the  Creator,  we  obtain  the  conception  of  two  states  of 
finite  Being  as  simultaneously  given — the  one  representative  of 
Him  as  an  Infinite  Power,  the  other  representative  of  Him  as  an 
Infinite  Being.  Now,  the  former  of  these  conceptions  is  realised 
^  the  creation  of  a  world  of  spirits,  and  of  cosmical  dynamics 
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generally.  The  latter,  again,  leading  us  as  it  does  to  contemplate 
the  Creator,  not  in  relation  to  His  eneigy,  but  in  relation  to  His 
Imm^isity  and  Eternity,  leads  us  to  ask  what  state  of  finite 
Being  will  represent  these  attributes. 

This  then  is  the  question  which  we  have  now  to  ask.  And  if 
we  obtain  a  definite  answer  we  ought  to  accept  what  it  gives, 
however  inadequate  the  senses  may  be  to  demonstrate  it  as  pal- 
pable reality.  That  which  ia  to  affect  the  senses,  and  secure  its 
own  affirmation  through  their  agency,  must  be  a  dynamism  more 
or  less.    Pure  Being  is  as  nothing  to  the  external  senses. 

Guided  by  the  law  of  assimilation,  then,  let  us  place  finite  Being 
in  keeping,  as  far  as  possible,  with  the  immensity  and  the  eternity  of 
.the  Infinite.  And  here,  as  representatives  in  this  sphere  of  these 
Divine  attributes, there  present  themselves, as  imminentin  all  think- 
ing, the  phenomena  of  space  and  time.  And  as  to  Reality  or  Being, 
in  order  that  it  may  be  in  harmony  with  these  attributes,  it  must 
(1.)  be  diffused  to  the  utmost  extent  possible,  it  must  be  pre- 
sent throughout  all  space,  as  if  it  would  emulate  immensity  in  its 
extent.  Such  must  be  its  aim,  so  to  speak — the  end  altogether 
unattainable.  No  less  impossible  must  it  be  for  finite  Being  to 
place  itself  as  fully  representative  of  the  Eternity  of  the  Infinite. 
But  (2.)  it  must  aim  at  this  also.  We  thus  obtain  from  our  cosmical 
law  in  this  sphere  the  condition  that  finite  Being  shall  tend  to 
exist  in  a  state  of  utmost  diffusion  and  extension  in  space,  though 
it  cannot  fill  immensity,  as  also  that  it  shall  tend  to  exist  in  all 
time,  though  it  cannot  have  existed  from  Eternity. 

Now,  such  a  distribution  of  that  which  is  finite  in  quantity  im- 
plies that  it  shall,  in  point  of  substance,  be  everywhere  attenuated 
to  the  utmost  degree  possible,  that  is,  rendered  most  setherial. 
Moreover,  such  a  state  of  extreme  attenuation  of  substance  im- 
plies, in  its  turn,  that  the  endowments  of  that  aetherial  substance 
should  be  reduced  to  a  minimum.  Among  otheis,  therefore,  its 
self-manifesting  power  will  be  reduced  to  a  minimum.  We  are 
not  to  wonder,  therefore,  but  are  rather  to  expect,  that  the  exist- 
ence of  finite  Being  in  this  state  should  not  have  been  universally 
recognised,  and  especially  we  are  not  to  wonder  that  astronomers, 
whose  other  hypotheses  require  that  the  celestial  spaces  shall 
be  a  vacuum,  should  have  ever  denied  the  existence  of  the 
»ther. 

But  to  the  very  conditions  which  have  brought  the  universal 
sther  into  this  disgrace,  it  owes  its  peculiar  fitness  for  many 
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most  important  functions  in  the  economy  of  nature.     Among 
these  we  may  remark  the  following : — 

Since  Being  and  power  in  eveiy  particular  portion  of  the  eether 
are,  in  virtue  of  its  extreme  d^ree  of  attenuation,  on  the  eve  of 
vanishing,  it  is  not  to  be  expected  that  the  aether  shall  have  any 
modes  of  action  proper  to  itself — ^it  is  not  to  be  expected  that  it 
shall  have  an  inherent  self-assimilative  action.  fTothing  more 
is  to  be  expected  of  it,  than  that  it  shall  take  on  or  assimilate 
itself  to  the  modes  of  action  proper  to  the  other  Beings  and 
Things  which  exist  in  it.  Moreover,  since  with  this  mode  of  act- 
ing  there  is  nothing  to  interfere,  this  it  will  do  in  the  most  per- 
fect manner.  The  sether  will,  therefore,  to  the  utmost  degree 
possible,  be  a  truthful  recorder  of  the  forms  and  movements,  the 
modes  of  Being  and  of  Action  generally  of  the  other  Beings  and 
things  that  exist  in  it. 

Further,  those  modes  of  action  which  it  must  truthfully  record, 
it  must  also  be  capable  not  only  of  radiatiag,  but  of  reporting 
without  degradation  to  the  greatest  distance;  for,  as  has  been 
shown,  its  self-manifesting  power  must  be  a  minimum,  and  there- 
fore its  invisibility  or  transparency  must  be  a  maximum. 

Further,  as  in  reference  to  space  the  aether  represents  immen- 
sity, so  in  reference  to  time  it  represents  eternity,  that  is,  all 
time  in  one,  the  universally  simultaneous.  Hence  the  velocity 
with  which  action  impressed  on  the  sther  shaU  be  transmitted 
must  be  a  maximum. 

Now,  these  deductions,  it  must  be  admitted,  are  verified  to  a 
remarkable  extent  by  what  is  shown  and  known  of  the  universal 
aether.  The  truthfulness  of  the  images  which  it  gives  to  the 
objects  of  which  they  are  images,  the  transparency  of  the  medium 
between  us  and  the  fixed  stars,  and  the  velocity  of  the  transmis- 
sion of  light,  are  altogether  marvellous.  That  of  gravitation,  in- 
deed, is  believed  to  be  instantaneous  or  simultaneous,  that  is,  the 
realisation  of  velocity  in  its  limit,  or  motion  in  relation  with 
eternity  rather  than  with  time.  And  such  a  mode  of  transmission 
is  conceivable  so  long  as  we  regard  the  universal  aether  as  a  me- 
dium merely,  that  is,  as  a  truly  continuous  reality,  incapable  of 
action  and  reaction  within  itself;  and  we  have  said  nothing  as 
yet  respecting  it  which  is  incompatible  with  such  an  idea,  in  so 
far  as  it  can  be  conceived. 

But  such  a  conception,  or  at  least  the  corresponding  reality,  is 
forbidden  by  the  very  grounds  on  which  we  were  able  to  find  a 
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sanction  for  a  creation  at  all,  yiz.,  by  the  existence  in  that  creation 
of  discrete  or  individoalised  Beings,  which,  when  not  too  much 
attenuated  at  least,  might  think  and  be  blessed,  and,  in  this 
respect,  be  assimilated  to  the  Creator. 

Placing  the  eetherial  medium,  then,  in  harmony  with  this  con- 
ception, we  must  regard  it  not  as  continuous,  but  as  consisting  of 
particles ;  and  placing  these  particles  in  harmony  with  its  con- 
stitution in  other  respects,  we  must  regard  them  as  each  most 
attenuated,  and  consisting  of  the  smallest  quantity  of  Being  pos- 
sible, and  consequently  the  whole  medium,  in  point  of  numbers 
of  particles,  as  all  but  infinite. 

Nor  are  we  left  to  mere  conjecture  or  speculation  as  to  what 
the  characters  of  these  setherial  particles  or  elements  must  be  ? 
Ko ;  as  soon  as  existence  has  been  awarded  to  them,  they  fall 
under  the  cosmical  law  of  assimilation.  They  must,  therefore, 
still  continue  in  some  sense  to  represent  the  immensity  and  the 
eternity  of  the  Creator ;  and,  therefore,  the  whole  must  contiuue 
to  constitute  a  medium  as  little  discontinuous  as  possible.  But 
each  must  also  represent  the  unity  of  the  Creator.  And  this, 
when  viewed  in  relation  to  space,  gives  the  idea  of  position  only, 
without  magnitude  or  volume.  We  infer,  therefore,  with  regard 
to  the  ffitherial  elements,  that  they  are  merely  elementary  centres 
of  action.  But  as  to  the  sphere  of  that  action,  and  that  in  the 
instance  of  each  particle,  it  would  seem  as  if  there  could  be  no 
boundary  but  the  boundary  of  the  creation  itself. 

Moreover,  the  setherial  elements  must  represent  also  the  identity 
or  immutability  of  the  Creator.  They  must,  therefore,  be  all 
assimilated  each  to  itself  in  its  every  region,  and  all  to  one 
another.  But  in  order  that  each  may  be  everywhere,  or  on  all  its 
sides  assimilated  to  itself,  it  must  be  spherical,  its  isodynamic 
boundaries  all  round  the  centre  must  be  spherical.  Its  substance 
must  also  be  homogeneous.  In  a  word,  the  SBtherial  element, 
when  viewed  as  in  a  state  of  perfect  repose,  or  as  constituting  its 
own  universe,  must  be  a  homogeneous  centre  of  nascent  and 
evanescent  force,  its  circumference  touching  upon  zero.  But  let 
it  not  be  inferred  that  the  radius  of  this  sphere  must  necessarily 
touch  upon  zero  when  the  aBtherial  particles  are  viewed  in  rela- 
tion to  each  other,  or  as  constituting  the  setherial  medium.  When 
the  law  of  assimilation  has  done  its  work  completely  upon  the 
individualities  constituting  any  medium,  when  all  are  identical, 
and  each  is  fuUy  individualised,  then  each  acquires  a  right  to 
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assert  a  certain  space  as  a  field  in  which  it  may  exist,  and,  conse- 
quently, each  tends  to  extrude  another  from  the  place  in  .which 
itself  is.  And  thus  there  arise  the  phenomena  of  rarefaction  and 
specific  volume,  the  elasticity  of  media  and  of  masses,  and  ultimately 
tlieir  impenetrability.  And  thus  may  phenomena  which  are 
commonly  regarded  as  merely  physical  and  brute  be  connected 
with  those  which  are  purely  rational  Grant  that  reciprocal 
assimilation  is  the  law  of  the  cosmos,  and  that  Beings  and  things, 
when  they  have  completely  fulfilled  this  law,  are  invested  with 
the  right  of  undisturbed  possession  of  a  certain  volume  of  space 
suitable  to  them,  then  there  must  result  phenomena  such  as  those 
which  have  been  referred  to,  and  for  which  "repulsion"  is  rightly 
assigned  as  the  physical  cause. 

As  to  the  setherial  elements,  then,  when  all  is  repose,  each  must 
occupy  its  own  volume,  and  all  must  be  reciprocally  repulsive  in 
an  exquisite  degree.  But  when  some  foreign  body  is  introduced 
into  the  aether,  then  very  interesting  phenomena  nmst  ensue.  Say 
that  a  hot  or  luminous  body  is  introduced,  the  aether  immediately 
around  it  must,  of  course,  be  assimilated  to  it.  But  in  being  thus 
assimilated,  it  must  be  differentiated  from  the  aether  beyond. 
But  no  sooner  is  this  the  case,  than  the  now  differentiated  shell 
of  aether  must  proceed  to  differentiate  the  aether  still  further  beyond, 
receiving  from  it  in  its  turn  an  impulse  towards  repose.  And  thus 
outwards  from  the  luminous  or  hot  body  there  must  proceed  a 
rhythmical  radiation,  consisting  in  alternating  fits  of  what  may 
be  called  elastic  and  diaelastic  action,  the  number  of  aetherial 
elements  involved  in  each  fit  depending  on  the  number  simul- 
taneously assimilated  and  differentiated,  and,  consequently,  on  the 
differentiating  force  of  the  radiant  source  estimated  from  a  state 
of  repose  as  zero. 

But  supposing  there  to  be  only  one  differentiating  or  radiant 
source  in  the  aether,  or,  if  more  than  one,  then  all  of  them  identical 
in  thieir  relations  to  the  aether  and  to  one  another,  it  seems  to  follow 
that  this  radiant  action  could  take  place  only  to  a  very  limited 
extent,  at  least  if  the  differentiating  force  of  the  radiant  source  were 
powerful.  Thus,  suppose  the  sun  existed  alone  in  the  heavens 
without  being  accompanied  by  any  planets,  then  it  seems  pro- 
bable that,  in  consequence  of  his  intense  differentiating  power, 
the  elements  in  the  sphere  of  aether  or  matter  immediately 
around  him,  being  assimilated  to  him,  would  be  rendered  repul- 
sive to  such  a  degree  as  to  be  thrown  into  a  state  of  tension 
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and  action,  so  as  to  constitute  around  him  a  photosphere^  with 
none,  or  else  a  veiy  feeble  and  secondary  radiation  to  a  dis- 
tance. The  immediate  effect  of  such  a  state  of  solar  action  would 
be  that  little  or  none  of  it  would  be  wasted  from  age  to  age.  It 
would,  consequently,  be  chiefly  bestowed  in  expanding  and  develop- 
ing the  matter  of  the  sun  himself  in  the  progress  (as  follows  from 
OUT  theory  of  matter)  of  assimilating  him  to  the  surrounding 
medium,  or  of  reducing  him  ultimately  to  the  setherial  state  again. 
In  this  case,  then, — ^that  is,  were  there  in  the  celestial  spaces  nothing 
but  suns  or  stars,  which  might  be  viewed  as  orbs  of  light  and  heat 
merely,  and,  therefore,  as  identical  with  each  other, — ^the  imiversal 
sether  would  carry  the  day.  They  would  all  be  first  insulated 
from  each  other  to  the  remotest  distances — ^all  material  elements 
be  developed  in  them — ^then  all  ultimately  vaporised  or  dissolved, 
and  reduced  to  eether  again,  so  that  aU  space,  in  as  far  as  they 
were  concerned,  would  become  one  transparency. 

But  if  planets — ^that  is,  orbs  which  in  themselves  ai:e  cold  and 
dark,  and  therefore  very  dissimilar  to  sxldb  and  stars — are  intro- 
duced into  the  celestial  spaces,  the  result  must  be  very  different, 
or,  at  least,  the  issue  which  has  been  stated  must  be  indefinitely 
postponed.  In  virtue  of  the  law  of  assimilation,  two  dissimilar 
bodies,  as  a  planet  and  the  sun,  being  given  in  the  heavens, 
assimilative  action  must  tend  to  strike  between  them ;  and,  for 
this  purpose,  the  aether  will  serve  as  a  medium.  In  those  direc- 
tions in  which  cold  and  dark  matter  exists,  the  tension  of  the 
matter  immediately  around  the  sun,  which  constitutes  his  photo- 
sphere, will  be  relieved,  and  radiation  will  strike  between  the  sun 
and  that  matter,  and  that  with  a  force  proportional  to  the  differ- 
ence that  there  is  between  them.  Planets  whose  position  tends 
to  make  them  the  coldest  and  darkest  will  thus  be  indemnified  for 
their  distance,  by  receiving  more  heat  and  light,  and  the  whole 
planetary  system  will  be  warmed  and  lit  up,  not  by  the  merely 
mechanical  and  inexorable  law  of  the  inverse  square  of  the 
distance  from  the  sun,  but  by  a  rational  law  which  forbids  waste, 
and  has  respect  to  need.  And  here  let  it  not  be  supposed  that  I 
am  now  introducing  any  novel  kind  of  action  into  science.  I  am 
merely  referring  setherial  radiation  to  the  electro-magnetic  order 
of  phenomena  as  the  tjrpe,  instead  of  mere  mechanical  undulations 
in  a  compressed  medium,  like  our  air  at  the  sea-level.  The  pre- 
valent view  is,  that  the  action  of  the  sun  is  like  a  voice  roaring 
all  around  in  darkness  with  continual  exhaustion,  and  with  none 
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to  hear  but  a  very  few  individuals  moving  about  here  and  there. 
The  view  now  suggested  is,  that  of  a  fair-trader  holding  com- 
mercial correspondence  with  others,  and  continuing  so  to  do  only 
with  those  who  correspond  in  return,  and  who,  in  fact,  give  an 
equivalent  for  what  they  get — some  kind  of  change  for  the  sun's 
gold,  but  what  the  nature  of  the  currency,  it  must  be  confessed, 
it  is  not  easy  to  say  precisely. 

Or  to  take  a  more  scientific  analogy.  In  order  to  represent  the 
sun  in  the  aether,  let  us  take  a  small  sphere  of  amalgamised  zinc, 
which  we  hold  in  our  hand  suspended  by  a  wire  terminated  by 
a  copper  baU  at  the  upper  end  to  represent  a  planet ;  and  let  us 
immerse  our  zinc-sun  in  some  very  gentle  solvent — some  saline 
or  acidulated  water ;  then,  it  is  to  be  observed  that,  while  the 
zinc  alone  remains  immersed,  the  action  of  the  solvent  upon  it  is 
next  to  none.  There  is  only  a  state  of  tension.  But  when,  having 
taken  hold  of  the  wire  near  the  zinc,  we  arch  it  round  so  as 
to  immerse  the  copper  ball  also  in  the  acidulated  medium,  face  to 
face  with  the  zinc  ball,  making  this  copper  ball  to  revolve 
around  the  zinc  ball  if  we  please,  then  remote  action  forthwith 
strikes  and  continues  to  take  effect  between  these  two  balls ;  and 
in  due  time  the  dark  copper  ball  is  illuminated,  so  to  speak,  by 
a  coating  of  zinc.  The  two  dissimilars  become,  in  short,  assimi- 
lated as  to  surface,  that  is,  to  all  the  extent  to  which  they  are  pre* 
sent  to  each  other  and  to  the  fluid  intermedium. 

And  80,  by  the  aid  of  the  law  of  assimilation,  it  might  be 
shown  that  all  the  seemingly  so  multifarious  phenomena  of 
electricity  may  be  happily  reduced  to  a  very  few,  and  these  fully 
explained  in  harmony  with  the  economy  of  nature  generally. 

These  phenomena  may  indeed  be  regarded  universally  as  pheno- 
mena taking  place  in  the  aether, — not,  however,  in  the  eether  con- 
sidered as  free  and  constituting  a  medium  by  itself,  but  as 
investing  the  material  elements,  and  constituting  their  atmo- 
spheres or  dynamospheres.  It  forms  quite  the  triumph  of  our 
theory,  that  in  this  way  calorific  and  electro-magnetic  action  and 
magnetism  and  electricity,  both  galvanic  and  frictional,  present 
themselves  as  at  once  so  distinct,  and  so  distinctly  involved 
in  that  theory,  and  yet  so  normally  transformable  into  each 
other. 

When  dissimilars  are  partially  insulated,  so  that  assimilation 
between  them  can  take  place  only  slowly  by  reciprocal  currents 
representative  of  the  dissimilars,  and  constituted  in  some  conduct- 
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ing  medium,  then  we  have  the  phenomena  of  atomic  electricity  or 
galvanism. 

When,  on  the  other  hand,  the  dissiinilars  are  not  kept  in 
partial  isolation,  but  are  free  to  move  as  they  are  determined,  they 
msh  together,  and  merge  their  differences  in  the  genesis  of  a  new 
chemical  species,  and  we  have  the  phenomena  of  chemical  affinity 
and  action — the  galvanic  currents  being  this  chemical  affinity  in 
action,  suspended  or  postponed. 

But  as  to  the  special  point  in  hand,  radiant  action,  namely, 
r^arded  as  an  economy,  we  need  not  insist  upon  it.  The 
mathematical  convenience  of  the  hypothesis  of  indiscriminate 
radiation  and  exchanges  still  keeps  it  aUve,  and  it  is  more  and 
more  obvious  eveiy  day,  that  if  mathematical  convenience  can  be 
secured,  if  the  phenomenon  can  be  brought  within  the  dominion 
of  the  calculus,  anything  may  be  advanced  and  claim  beUef,  how- 
ever singular  or  absurd  in  itself.  A  complete  mathematical  sanc- 
tion of  a  hypothesis  wotdd,  indeed,  be  an  adequate  sanction,  if  the 
mathematic  of  the  cabinet  were  that  of  nature ;  but,  unhappily, 
it  is  precisely  the  reverse.  Nature,  in  all  her  truly  individualised 
structures  and  systems,  takes  the  periphery  as  the  origin  of 
co-ordinates,  the  mathematician  takes  the  centre.  Hence  the 
strange  uses  to  which  the  actual  mathematics  sometimes  lend 
themselves.  Witness  the  recent  bottling  of  the  emanation  theory 
of  light,  to  account  for  the  phenomena  of  seiiform  fluids !  The 
mathematical  theory,  as  applicable  to  sound  also,  has  been  used 
to  a  wond^ful  extent  in  reference  to  light ;  but,  in  being  used, 
has  it  not  also  been  changed  and  corrected  and  new-modeUed,  till 
scarce  anything  of  the  original  remains  ?  and,  now  again,  are  not 
men  of  science  at  present  quite  at  sea  as  to  the  constitution  of  the 
sether?  Is  it,  in  short,  everything  or  nothing?  Or  is  it  not 
rather  next  to  nothing  in  itself  and  yet  the  mother-element  of 
everything  ?  Such  is  the  solution  of  the  scientific  embarrassment 
about  it  which  our  philosophy  gives. 


CHAPTER  VIIL 


THE  MATERIAL  WORLD. 


In  the  aether  the  main  end  of  creation,  according  to  the  view  that 
we  have  taken  of  it,  is  not  attained.  In  the  setherial  elements 
the  attenuation  of  Being  is  carried  so  far  that  feeling  and,  conse- 
quently, enjoyment  is  no  longer  possible  to  the  individuals  which 
compose  that  medium.  We  shall  soon  see,  however,  that  if  not 
itself  sentient,  it  contributes  immensely,  as  the  medium  of  light,  to 
the  enjojrment  of  all  Beings  that  are  sentient  throughout  the 
whole  universe.  Its  value  to  the  creation,  when  viewed  in  re- 
ference to  sensibility,  is  inestimable.  And  it  is  no  difficulty  in  the 
way  of  our  theory  (viz.,  that  the  end  of  creation  is  the  multipUca- 
tion  of  happiness),  that  aetherial  elements  exist  all  through  space, 
though  they  be  not  themselves  capable  of  enjoyment. 

It  now  falls  to  us  to  remark  that  the  creation,  viewed  in  i*efer- 
ence  to  our  cosmical  law,  cannot  consist  of  an  imiversal  aether, 
and  of  that  only.  Under  the  abiding  presence  of  the  Creator,  who 
in  the  very  act  of  creation  appointed  that  that  creation  should 
explicitly  obey  and  manifest  His  own  mind  and  will,  inasmuch 
as  He  13  One,  a  synthesis  and  unification  of  aetherial  elements 
into  unities,  constituted  by  a  greater  amount  of  Being  than  that 
which  constitutes  the  aetherial  element,  may  be  confidently  looked 
for.  Now,  if  these  new  unities  are  constituted  by  a  greater  quantity 
of  Being  than  the  aetherial  elements,  they  will,  of  course,  accord- 
ing to  our  theory,  be  more  richly  endowed,  or  possess  a  higher 
potentiality ;  for  we  regard  Being  and  Power  (or  potentiality)  as 
differing  from  each  other  only  as  the  statical  differs  from  the 
dynamical,  and  both  must  vary  in  the  same  ratio. 

But  when  contemplating  the  synthesis  of  the  aetherial  elements, 
it  is  important  here  to  remark  that  this  synthesis  may  take  place 
according  to  either  of  three  modes,  and  that  these  must  give  pro- 
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ducts  that  must  differ  from  each  other  in  important  particulars. 
Thus— 

(1.)  The  elements  of  aether  or  light  may  possibly  be  imified  by 
the  complete  confluence  or  fusion  of  many  into  one,  so  that  the 
resulting  unity  shall  be  as  truly  an  unity  or  monad  as  the  aetherial 
element  itself 

(2.)  They  may  be  unified  by  juxtaposition  merely,  so  as  to 
constitute  an  cetherial  group  or  molecule,  consisting  wholly  of 
setherial  elements. 

(3.)  They  may  be  unified  in  such  a  way  as  to  combine  in  one 
individual  both  these  modes,  that  is,  so  as  to  give  an  setherial 
group  with  a  nucleus  consisting  of  SBtherial  elements  truly 
unified  or  confluent  into  one. 

Of  these  three  modes  of  unification  the  first  contains  no  limit- 
ing principle  or  law  of  synthesis,  which  may  give  the  new  indivi- 
dualities either  in  distinct  species  or  genera  only.  The  resulting 
conception  is  that  of  a  perfect  series  of  Beings  ascending  in  power 
and  endowment,  a  world  of  living  monads,  with  this  privilege 
attaching  to  the  individual,  that  perhaps  by  the  assimilation  of 
more  and  more  sether  or  light  into  itself,  as  time  roUs  on  that 
individual  is  appointed  to  giow  in  power  as  well  as  in  general  en- 
dowment. Moreover,  at  a  certain  point  in  its  history,  which  cannot 
be  ascertained,  such  an  individual  must  be  from  the  first,  or  become 
by  and  by,  powerful  enough  to  manifest  itself  to  itself,  or  in  other 
words  to  be  conscious  (p.  35).  And  from  this  region  upwards, 
therefore,  there  must  be  a  hierarchy  of  Spirits.  Lower  down,  how- 
ever, there  may  be  feeUng  and  enjoyment.  And,  therefore,  we  may 
say  that  this  spiritual  hierarchy  may  have  its  basis  in,  and  rise  out 
of,  a  world  of  Psychical  Beings  to  which  existence  will  not  be 
without  great  value,  though  they  may  not  attain  to  reflective 
knowledge  or  liberty,  or  consciousness  as  it  exists  in  us. 

But  the  aetherial  elements  may  be  unified  by  aggregation 
merely,  and  the  cluster  may  consist  of  aetherial  elements  in  juxta- 
position merely,  their  identity  and  the  place  in  nature  which  it 
secures  to  them  (p.  123),  preventing  their  confluence.  To  this  con- 
dition of  the  aetherial  elements,  however,  supposing  it  to  terminate 
here,  little  or  no  interest  attachea  Since  no  true  unity  is  pro- 
duced, no  new  endowments  wiU  present  themselves.  Bather  are 
we  to  expect  that  the  bindings  of  all  the  setherial  elements  among 

themselves  will  trammel  them,  and  limit  their  powers  more  than 
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when  they  existed  free  in  space,  so  that  the  aether,  when  thus 
existing  in  clusters,  may  be  less  transparent  perhaps  than  pure 
aether,  perhaps  perceptibly  nebulous. 

But  here  the  question  suggests  itself,  WUl  such  clusters  of 
aetherial  elements  grow  indefinitely  by  the  attachment  of  more 
and  more  aether  to  each  ?  This  we  supposed  when  the  union 
issued  directly  in  confluence,  and  a  true  unity  was  maintained  all 
along.  But  it  does  not  appear  that  unlimited  aggregation  will 
take  place  when  it  produces  juxtaposition  merely.  On  the  con- 
trary, it  appears  that  the  following  phenomena  must  occur : — 

First,  the  process  of  clustering  must  go  on  in  such  a  way  that 
the  cluster  as  it  grows  must  be  always  in  the  highest  degree 
symmetrical.  Such  a  result  it  belongs  to  the  law  of  assimilation 
to  effect ;  for  the  idea  of  symmetry  is  that  of  assimilation.  The 
symmetry  of  any  form  in  general  consists  in  the  assimUation  in 
point  of  position  of  all  its  parts  or  particles,  to  some  one  plane  (as 
in  most  animals),  or  to  some  one  line  or  axis  (as  in  most  plants), 
or  ultimately  to  some  one  point  (as  in  all  those  objects,  whether 
animals,  plants,  crystals,  or  molecules,  which  are  most  free  from 
dependence  on  the  gravitation  of  our  planet,  and  their  environ- 
ments generally). 

Further,  not  only  does  the  law  of  assimilation  enable  us  to 
deduce  the  symmetry  of  individualised  objects  in  Nature  gener- 
ally, it  also  gives  the  form  towards  which  symmetry  must  cul- 
minate ;  for  plainly,  if  symmetry  be  the  assimilation  of  all  the 
parts  or  particles  ultimating  to  one  point  within  the  form,  then 
sjrmmetrising  action  must  culminate  towards  the  construction 
of  the  spherical  superficies,  the  spherical  shell  or  cell ;  for,  in  this 
form,  all  the  particles  being  equidistant  from  each  other  and 
from  the  centre,  assimilation  is  a  maximum.  In  every  case, 
therefore,  in  which  there  is  nothing  in  the  particular  forms  of  the 
constitutive  particles  to  prevent  it,  the  law  of  assimilation  will 
tend  to  determine  all  individualised  objects  into  spherical,  ulti- 
mately into  cellular  forms.  Now  there  is  nothing  to  prevent  such 
a  result  in  the  case  of  the  aetherial  elements.  Viewed  in  reference 
to  their  forms  among  themselves  (their  isodynamic  boundaries), 
they  are  equal  and  similar  spheres,  representative  of  equal  and 
similar  central  forces.  The  aetherial  clusters  will  therefore  be 
spherical. 

But,  secondly,  the  same  cause  which  makes  the  aetherial  ele- 
ments cluster  must  also,  as  the  cluster  increases  in  quantity,  cause 
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a  growing  pressure  towards  the  centre  of  the  cluster.  And  when 
this  pressure  attains  a  certain  amount^  it  is  to  be  expects  that 
the  innermost  layer  of  the  mass  of  aetherial  elements  which  con- 
stitute the  cluster  wiU  no  longer  be  able  to  resist  that  pressure, 
and  will  be  fused  into  a  true  unity  as  a  nucleus  to  the  cluster. 
And  thus  there  will  be  given  to  Nature  a  thing,  which  within  the 
compass  of  its  own  individuality  is  permanently  differentiated.  It 
consists  of  an  aetherial  atmosphere  or  dynamosphere,  investing  a 
nucleus  which  is  a  true  unity,  the  latter  constituted  by  more  sub- 
stance or  reality  than  the  setherial  element  itself — how  much 
more  it  may  not  perhaps  be  impossible  to  determine,  though  we 
cannot  attempt  to  do  so  here.     (See  Part  II.  Chap.  III.) 

Moreover,  when  the  pressure  towards  the  centre  is  adequate  to 
unify  completely  the  innermost  sphere  of  BBtherial  elements  in  any 
one  cluster,  where  condensation  is  going  on,  it  must  be  adequate 
to  do  so  in  all  other  clusters.  Both  the  quantity  of  Being  or 
Reality,  therefore,  which  constitutes  the  unified  nucleus,  and  that 
which  constitutes  the  setherial  atmosphere  investing  that  nucleus, 
must  at  first,  at  least,  be  the  same  in  alL  Here,  then,  we  have  a 
new  order  of  unities  resembling  the  aetherial  imities  in  this  respect, 
that  they  are  all  similar  to  each  other.  They  also  resemble  the 
setherial  elements  in  this,  that  they  are  all  centralised  forces,  the 
geometrical  centre,  however,  being  vacuous  in  all. 

We  may  also  express  their  relations  to  the  setherial  medium 
itself  on  the  one  hand,  and  to  the  world  of  spirits  which  has  its 
home  in  that  medium  on  the  other,  by  saying  that  they  are  repre- 
sentatives or  products  of  the  reciprocally  assimilative  action  of  both. 
Thus,  inasmuch  as  all  spiritual  Beings  are  powerful  imities  con- 
stituted by  a  great  amoimt  of  Being  compared  with  the  aetherial 
elements,  their  presence  in  the  medium  of  light  must  tend,  under 
the  law  of  assimilation,  to  reduce  to  a  true  unity  the  groups  of 
setherial  elements  aroimd  them,  and  so  to  give  birth  to  spirits  like 
themselve&  But  the  assimilative  action  of  the  aether  itself,  on  the 
other  hand,  must  tend  to  maintain  an  aetherial  cluster  wholly  in 
the  state  of  the  aether,  nay,  to  disperse  it.  When,  therefore,  there 
results,  as  a  new  order  of  Beings,  an  element  consisting  of  an  unified 
nucleus  invested  by  an  aetherial  atmosphere,  the  law  of  assimila- 
tion in  both  its  tendencies  is  satisfied. 

But  what  can  they  be — ^these  new  elements  which  our  theory 
gives  us,  all  equal  and  similar  to  each  other,  consisting  of  a  cluster 
of  setherial   elements  with  a  unified  nucleus  as  the  centre  of 
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each  ?    Let  as  disoover,  if  we  can,  whether  they  refxiesent  any- 
thing that  18  known  to  exist;  and  if  so,  what  ? 

It  fonns  the  most  original  part  of  our  philosophy  to  show 
that  they  represent  material  elements,  or  units  of  weight,  and  ex- 
plain all  that  is  known  of  body.  On  this  demonstration,  however, 
we  do  not  enter  here.  It  implies  a  review  of  all  that  has  been 
discovered  in  material  Nature,  and  the  laboratoiy.  It  forms  the 
special  theme  of  the  succeeding  parts  of  this  work.  But  we  may 
remark  here  how  directly  in  connection  with  this  new  order  of 
realities,  inertia,  gravitation,  elasticity,  and  the  molecular  struc- 
ture of  masses  present  themselves,  since  these  are  the  most 
eminent  characteristics  of  matter. 

Inertia. 

The  aetherial  elements  in  which  individuality  is  nascent  merely 
have  been  supposed  to  be  capable  only  of  assimilating  themselves 
to  those  other  Beings  and  things  with  which  they  exist  in  rela- 
tion. We  have  held  them  to  be  not  capable  of  assimilating  them- 
selves to  themselves,  or  of  detaining  within  themselves  action 
which  has  been  communicated  to  them ;  much  less  to  be  capable 
of  originating  any  action  within  themselves.  What  then  are  we 
to  expect  in  the  next  order  of  realities,  which  exists  immediately 
above  them  in  point  of  quantity  or  intensity  of  Being,  and  conse- 
quently of  power?  Plainly  we  are  to  expect  an  assimilative  capa- 
city extending  to  self  also,  as  well  as  a  yielding  to  others.  What 
we  are  to  expect,  in  short,  is  that  this  element  of  the  second  order, 
this  element  with  an  individualised  nucleus  and  an  setherial 
atmosphere,  shall  be  able  not  only  to  assimilate  itself  to  other 
beings  and  things,  but  to  assimilate  itself  to  itself  in  the  succes- 
sive moments  of  its  existence,  that  is,  to  continue  to  do,  to  be,  or 
to  suffer  this  moment,  and  so  on,  what  it  was,  did,  or  suflfered  the 
moment  gone  by.  Now,  such  an  inference  we  can  verify  by  the 
senses  in  reference  to  space  and  time,  though  in  reference  to  space 
and  time  only,  for  with  regard  to  ideas  and  aU  the  higher  affec- 
tions and  endowments  of  Being,  we  are  destined  to  remain  alto- 
gether strangers,  except  as  they  appear  in  our  own  minds  or  are 
evoked  there.  At  all  events,  it  is  only  in  so  far  as  action  expresses 
itself  in  space  and  time,  that  it  can  be  in  any  measure  known 
to  sense.  Now,  when  we  affirm  that  an  element  of  Being  has 
acquired  the  power  of  assimilating  itself  this  moment  to  what  it 
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was  the  moment  before,  what  is  this  when  viewed  in  reference 
to  space  and  time?  Plainly  this  is  to  affirm,  that  if  that 
element  be  at  rest,  it  will  continue  at  rest ;  if  it  be  in  motion,  it 
will  continue  to  move,  performing  in  every  successive  moment 
the  same  element  of  motion,  which  it  performed  in  the 
preceding  moment  Now,  this  is  the  same  as  to  affirm  that  it 
shall  continue  to  move  imiformly  forward  in  a  straight  line ;  for 
an  element  of  motion,  that  is,  progress  from  one  position  in  space 
to  the  next  position  adjacent,  cannot  but  be  a  straight  line.  The 
whole  motion,  therefore,  must  be  a  straight  line ;  and  that  it  must 
be  equable  or  uniform,  is  no  less  obvious.  And  thus  we  deduce 
from  that  cosmical  law  which  alone  we  apply  and  which  we 
apply  imiversally,  the  phenomenon  of  inertia,  and  that  in  a  con- 
ception much  more  clear  and  distinct  than  observational  science  has 
yet  arrived  at.  Natural  philosophers  explain  it,  now  as  that  which 
is  given  by  intuition  as  a  necessity  in  motion,  now  on  the  prin- . 
ciple  of  a  sufficient  reason,  now  as  an  universally  observed  pheno- 
menon or  law  of  matter  merely  of  which  no  account  can  be  given 
nor  ought  to  be  sought  for,  now  as  the  effect  of  the  rotation  of 
the  atom  of  matter  as  iUustrated  by  the  gyroscope.  And  very 
serious  to  the  interests  of  true  philosophy  are  the  consequences  of 
such  darkness  at  the  very  foimtain-head  of  the  material  economy. 
Thus,  whatever  moves  is  generally  assumed  to  possess  inertia !  Once 
in  contact  with  matter  in  the  study  of  the  natural  philosophy  now 
so  popular,  no  escape  from  it  again  is  permitted.  But  accord- 
ing to  our  philosophy  the  vis  inertise  presents  itself  as  the  char- 
acteristic of  only  one  of  three  orders  of  Beings,  and  that  the  mean 
between  the  other  two  (so  that  by  it  the  law  of  continuity  is  main- 
tained in  aU  the  three).  It  characterises  the  Material,  that  which 
lies  between  the  Spiritual  on  the  one  hand,  and  the  iEtherial  on  the 
other.  In  reference  to  the  Spiritual,  the  Material  is  the  residuum, 
when  the  virtue  of  autokinetic  power  has  been  lost  through  the 
attenuation  of  the  individual.  And  in  reference  to  the  ^therial, 
it  is  the  new  power  which  has  been  constituted  when  a  certain 
number  of  minims  have  united  their  evanescent  elements  of  power 
into  one  again. 

Gravitation. 

As  to  gravitation,  that  of  course  follows  also  as  a  universal  phe- 
nomenon, when  elements  which  possess  inertia,  and  which  occupy 
different  places,  are  viewed  in  reference  to  the  law  of  unification,  that 
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iiBy  assimilation,  as  to  the  place  or  space  they  occupy.  They  must 
all  obviously  tend  to  move  into  one  and  the  same  place,  and  that 
place  must  obviously  be  the  centre  of  inertia  of  the  system.  In 
a  word,  they  must  gravitate.  And  of  gravitation,  as  thus  con- 
ceived, it  might  be  shown  that  the  laws  must  be  precisely  those 
which  observation  gives.  But  such  developments  belong  to  the 
physical  part  of  our  work.     (See  Part  II.  p.  11.) 

It  may,  indeed,  be  said  that  this  is  truly  a  very  summary  way 
of  discussing  and  of  dismissing  the  great  question  of  the  day,  the 
qucynwdo  of  gravitation.  It  is  enough  for  us,  however.  It  can- 
not be  denied  that  our  cosmical  law  of  assimilation,  when  applied 
to  inert  particles  existing  separate  in  space,  gives  their  aggrega- 
tion with  force  towards  one  another,  and  ultimately  towards  one 
place.  It  says  nothing,  indeed,  as  to  any  mechanism  by  which 
this  shall  be  effected,  but  it  says  nothing  against  the  possible 
existence  of  such  a  mechanism ;  for  law,  in  the  natural  sphere,  is 
generally  fulfilled  by  mechanism ;  if  it  also  leaves  it  open  to  be  sup- 
posed that  gravitation  may  take  place  otherwise  than  by  mechanism. 
It  only  throws  science  at  an  early  stage  into  that  place  into  which 
it  must  be  thrown  sooner  or  later ;  for  however  intensely  Imagina- 
tion may  insist  that  there  shall  be  no  motion  in  space  without 
machinery  to  push  or  to  pull,  yet  Beason  will  not  consent  to 
machinery  in  an  endless  series — which,  nevertheless,  this  demand 
of  the  Imagination  implies. 

Elasticity. 

Similarly  the  phenomenon  of  elasticity,  which  may  be  regarded 
as  the  inertia  of  form,  comes  out  necessarily  and  very  distinctly 
on  our  theory,  and  that  imder  two  manifestations,  one  of  which 
may  be  designated  Immediate  Elasticity  or  resilience,  and  the 
other  Secular  Elasticity, — ^the  latter  being  the  law  of  redintegra- 
tion, atavism,  the  hereditary  principle,  the  principle  of  embry- 
ology, whose  full  range  in  material  nature  is  only  then  justly  appre- 
ciated when  we  carry  it  down  into  the  philosophy  of  chemistry, 
and  view  it  as  a  cause  modifying  chemical  affinity.  But  this  we 
have  discussed  elsewhere.     (See  Part  II.  Chap.  IV.) 

Thus  our  elements  of  the  second  order,  with  which  it  would 
appear  as  if  the  universal  aether  or  realm  of  light  tended  to  be 
granulated,  represent  material  elements  or  units  of  weight. 
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Molecules. 

But  the  formation  into  clusters  of  the  individualised  elements 
of  Being  cannot  come  to  a  stop  when  material  elements  or  luiits 
of  weight  have  been  formed  in  the  aether.  The  law  of  unification 
is  persistent.  And  just  as  the  setherial  elements  aggregate  into 
clusters,  so  must  the  material  elements  or  imits  of  weight  aggre- 
gate into  clusters  also.  But  here  a  difference  as  to  the  result 
presents  itself.  In  reference  to  the  setherial  elements,  we  assumed 
that  the  individuality  of  each  was  so  weak,  that  when  the  cluster 
attained  a  certain  magnitude  and  force  of  pressure  towards  the 
centre,  then  the  set  of  SBtherial  elements  in  the  centre  fused  into 
one,  which  thus  came  to  possess  a  true  unity.  But  in  the  mate- 
rial elements  the  principle  of  individuality  must  be  much  more 
powerful  than  it  is  in  the  setherial  elements.  Their  resistance  to 
fusion  or  influence  must,  therefore,  be  much  greater.  We  infer, 
accordingly,  tliat  to  whatever  pressure  material  elements  may  be 
exposed  they  maintain  their  individuality,  and  exist  in  each 
other's  vicinity  or  juxtaposition  only,  at  least  in  our  planet.  It  will 
appear,  indeed,  as  we  proceed,  that  under  great  pressure  or  power- 
ful operation  of  the  law  of  imification,  they  form  themselves  into 
groups  of  four,  or  tetrads  (that  is,  into  the  smallest  group  which 
a  sphere  can  circumscribe),  these  four  being  more  closely  imited 
than  the  next  which  are  adjacent  to  them.  And  it  may  possibly 
be  that  these  four  are  sometimes  confluent  into  one  of  quadruple 
weight  and  power  generally.  But  if  so,  it  is  certain  that  such  a 
"  baric  material  element "  is  secularly  subject  to  resolution  into 
four  elements  of  common  matter  again.  And  as  the  matter  of 
fact  cannot  be  ascertained  in  the  present  epoch  of  science,  this 
possible  confluence  of  material  elements  need  not  be  again  re- 
ferred to.  Neither  need  we  speculate  whether,  under  certain 
ordeals  of  analysis,  material  elements  are  not  dissolved  or  deve- 
loped into  setherial  elements  again.  Such  a  supposition  is  indeed 
necessary  to  complete  the  cycle  of  ideas  which  constitutes  our 
theory.  But  realities,  which  must  conform  to  space  and  time, 
under  special  conditions,  cannot  always  conform  to  their  pure  ideals. 

We  suppose,  then,  that  our  material  elements  or  units  of  weight 
are  permanent  in  nature.  But  they  cannot  long  remain  separate. 
Under  the  law  of  unification,  which  every  passing  impression, 
every  differentiation,  will  bring  into  play,  they  must  cluster  and 
cluster  again,  giving  rise  to  molecules  upon  molecules. 


1^  THXHATBUl 


KsA  WitH  it  mar,  at  first  sigbl,  be  tLo^izh:  thai  sgcIi  m*: 
friigfat  be  all  but  in^&ite  in  nmnb^  and  Tzritecj  of  fonn  and 
Jitni^'tnre,  and  their  arderfy  inTesdgadoa  cooseqcentlT  hopeless. 
And  Wf,  dfmhtlem,  they  might  be,  in  90  £ar  as  the  laiv  of  nnifica- 
tir/n  alr/ne  iii  concerned.  Bat  in  order  to  see  that  ther  mnst  be 
limited  both  in  number  and  Tazietj,  we  need  ooly  call  to  mind 
what  ha«,  indeed,  been  already  <rften  mentioned,  that,  as  the  very 
fountain  of  the  law  of  unification,  and  as  the  mode  of  its  folfil- 
ment,  there  is  still  the  law  of  assimilation.  And  the  aetherial 
and  material  elements  in  aggregating  into  gnnq»,  or  at  all  events 
when  these  groups  have  attained  to  a  statical  structure,  must 
exist  in  positions  as  assimilated  to  each  other,  as  is  possible  under 
the  conditions  of  their  genesis  and  existence.  In  other  words, 
the  particles  constituting  these  individualised  groups  or  clusters 
must  be  as  similar  as  possible  in  position  in  reference  to  some 
plane  or  line,  or  ultimately  some  point  in  the  form.  And  what  is 
this,  but  precisely  a  definition  of  symmetry,  either  bilateral  or  axial, 
culminating  in  sphericity.  For  what  is  sphericity  but  symmetry 
carried  to  a  maximum, — since  as  all  the  particles,  in  a  purely 
splierical  or  cellular  form,  are  assimilated  to  each  other  in  position, 
and  that  in  relation  to  one  and  the  same  point  within  the  fonn  ? 

Thus  does  our  philosophy  give  us,  as  our  molecular  structural 
principle  in  the  material  creation,  the  familiar  principle  of  sym- 
metry. And  does  not  all  Nature,  let  us  ask,  in  so  £ar  as  she  is 
visible,  proclaim  aloud  that  symmetry  is  her  architectonic 
principle  everywhere  ?  The  orbs  and  orbits  of  heaven,  and  all 
individualised  objects  on  earth, — ciystals,  plants,  animals, — are 
all  most  conspicuously  symmetrical  Is  it  any  violence,  then,  to 
sound  logic  to  extend  this  principle  to  the  forms  and  structures  of 
those  individualised  objects  of  which  all  stars,  crystals,  plants, 
animals,  are  composed,  namely,  the  elemental  atoms  and  molecules 
of  bodies  ?  Can  the  accident  that  these  objects  are  too  small  to 
enable  our  eyes  to  see  them  make  any  difference  in  this  respect  ? 
Nay,  is  it  not  a  strange  thing,  that  on  the  strength  of  the  in- 
ductive method  merely,  this  atomic  and  molecular  symmetry 
should  not  have  been  insisted  upon  long  ago  ?  But,  unhappily, 
so  far  is  this  from  being  the  case,  that  down  to  the  present  day 
most  chemists  take  no  account  of  the  principle  of  symmetry  at 
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all^  except,  perhaps,  in  relation  to    linear  series  of   abstract 
numbers,  or  the  mere  work  of  the  printer ! 

Molecular  Morphology. 

The  results  of  our  labours  in  this  field  place  molecular  science 
(commonly  thought  of  as  chemistry)  in  the  same  category  as 
botany  and  zoology,  and  invest  the  unseen  with  all  the  charms  of 
the  visible.  It  is,  therefore,  on  this  part  of  our  work  that  we  have 
bestowed  the  greatest  labour.  And  even  in  the  short  sketch  of 
molecular  morphology  which  we  have  published,  we  believe  that 
verifications  have  been  brought  forward  which  will  be  found  to 
be  insuperable,  to  the  efiect  that  our  theory,  or  something  very  like 
it,  truly  represents  the  intimate  structure  of  material  nature. 
Speculation  on  this  head  is  now  so  completely  hedged  in  by 
atomic  weights,  atomicities,  &c.,  &c.,  that  a  hypothesis  which 
explains  everything,  and  is  contradicted  by  nothing,  cannot  but 
be  true,  and  either  real  or  very  like  reality.  But  as  this  cannot 
be  believed  otherwise  than  by  a  mastery  of  the  details,  the 
reader  is  referred  to  Parts  II.  and  III.  of  our  work ;  and  if  he 
grudge  the  time  which  the  perusal  of  the  whole  would  require, 
we  refer  him  to  the  commencement  of  Part  III.,  in  which  he 
will  find  in  a  deductive  form  the  properties  and  relations  of 
the  familiar  substances,  such  as  hydrogen,  oxygen,  sulphur,  car- 
bon, &c. ;  or  if  he  be  a  master  in  the  philosophy  of  chemistry  as 
well  as  of  its  more  striking  facts,  let  him  read  Part  II. 

It  is  Part  III.  alone,  however,  which  has  any  direct  bearings 
upon  our  philosophy  considered  as  a  Philosophy ;  for  in  that  part 
the  question  is  solved,  whether  the  organic  elements  and  organic 
structures — such  structures  as  ^  might  nurse  and  be  suitable 
vehicles  of  sensibility — ^be  really  the  end  and  aim  from  the  first  of 
molecular  synthesis  and  action,  as  our  philosophy  afi&rms — or 
whether  the  organic  elements  and  organisation  be  not  merely 
an  incident  in  the  material  system.  The  latter  is,  I  suppose,  the 
prevalent  view.  But  our  philosophy  leads  us  to  expect  the  former ; 
and  I  shall  not  soon  forget  the  delight  with  which  this  fact  sur- 
prised me,  by  presenting  itself  in  all  its  fulness  long  before  I  had 
even  ventured  to  look  for  it.  I  had  appointed  Part  IV.  for 
organic  chemistry.  But  as  happily  as  xmexpectedly  the  tissue 
element  presented  itseK  in  Part  III. 


CHAPTEK  IX. 

THE  RETURN  PASSAGE  FROM  THE  MATERIAL  TO  THE  SPIRITUAL. 

In  our  progress  of  deductive  thought,  and  our  deduction  of  cor- 
responding realities,  matter  has  presented  itself  to  us  as  a  bar 
raised  by  the  tide  of  tinie  in  the  ocean  of  space — a  bar  putting  a 
stop  to  the  immediate  birth  of  Beings  into  the  spiritual  world, 
that  is,  their  direct  creation  in  the  bosom  of  the  aether,  except  by 
special  miracle,  or  by  some  genetic  organism,  some  other  womb, 
in  short,  than  the  realm  of  Light  itself. 

We  found  that  the  immediate  restoration  of  that  which  is  so 
attenuated  as  to  be  on  the  eve  of  expiring  to  that  which  is  full  of 
life,  that  which  possesses  only  a  mere  residuum  of  endowment  to 
that  which  is  highly  endowed, — in  one  word,  the  immediate 
transfiguration  of  the  aitherial  into  the  spiritual, — was  prevented  by 
geometrical  principles — ^principles  therefore  which,  when  viewed 
apart  from  miracle,  are  inexorable  and  insurmountable,  and  which 
are,  in  fact,  the  first  data  of  the  Divine  intelligence  when  con- 
templating finite  portions  of  space  in  relation  to  anything  to  be 
introduced  into  space.  In  short,  we  found  that  in  consequence  oi 
their  relations  to  finite  portions  of  time  and  space,  that  is,  to 
geometry,  the  setherial  elements  when  aggregating  must  tend  to 
close  up  into  unities,  when  these  unities  are  as  yet  nothing  more 
nor  greater  than  elements  of  matter — elements  which  are,  indeed, 
more  highly  endowed  and  more  powerful  than  setherial  elements, 
but  which  possess  only  a  vis  inertice,  with  its  accompanying 
sympathies  and  antipathies,  or,  in  modem  language,  attractions 
and  repulsions,  but  by  no  means  a  vis  voluntatis,  with  its  accom- 
panying perceptions  and  ideas.     (See  Part  II.  Chap.  IV.) 

But  we  have  also  found  that  the  redemption  of  Being  from  its 
most  difiused,  attenuated,  denuded  state  does  not  come  to  a  close 
in  the  genesis  of  material  out  of  aitherial  elements.  We  have 
found  that  these  material  elements  contiaue  the  same  mode  of 
action  to  which  they  owe  their  own  Being.    Just  as  the  aetherial 
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elements  tend  to  unify  into  material  elements,  so  do  the  latter 
tend  to  unify 'into  material  molecules,  and  masses  consisting  of 
molecules.  And  the  great  question  for  us — the  great  question  of 
the  day  is, — Does  the  synthesis,  the  process  of  unification,  come  to 
a  stop  here  ?  Materialists  maintain  that  it  does;  that  all  things  in 
their  ground  are  "matter  and  force,"  meaning  by  "force,"  a 
capacity  or  tendency  towards  motion  according  to  mathematical 
law ;  and  meaning  by  "  matter,"  that  in  which  this  force  inheres. 
Now  here  we  have  to  remark,  that  there  is  absolutely  no  sanction 
for  this  supposition,  that  cosmical  synthesis  comes  to  a  stop  in  the 
construction  of  molecules  and  masses  of  molecules,  whether  brains 
or  any  other.  Nay,  there  is  good  evidence  that  synthesis  does  not 
come  to  a  close  here.  The  cosmical  law  of  unification  continues  to 
operate  above  just  as  it  does  beneath  the  material  world.  More- 
over, the  unification  which  it  effects  within  the  material  world, 
the  molecular,  namely,  is  very  defective  compared  with  that  which 
it  has  already  effected  in  the  setherial  world,  when  it  gives  in  the 
aether  the  material  element ;  for  the  material  element  is  a  true 
unity  having  higher  endowments  than  the  setherial  element,  while 
the  Molecule  or  the  Mass  is  merely  a  congeries  of  material 
elements  destitute  of  all  true  unity,  and  existing  in  such  relations 
to  each  other  that  certainly  they  must  draw  against  each  other, 
trammel  each  other,  and  neutralise  each  other's  powers  rather  than 
exalt  each  other's  powers.  And  that  such  is  really  the  effect  of 
molecular  synthesis,  the  entire  circle  of  chemical  phenomena  de- 
monstrates. The  farther  that  chemical  union  is  permitted  to  take 
place  the  more  inert  does  the  product  become,  not  because  there 
is  any  loss  of  elemental  energy,  but  because  that  energy  is  more 
generally  distributed  in  opposite  couples,  which  balance  each  other 
and  effect  the  repose  of  the  whole.  A  molecide  is  a  perfect 
machine.  It  may  be  worked  backwards  as  well  as  forwards. 
There  is  no  dynamic,  no  scientific  sanction  at  all  for  such  an  idea 
as  that  in  any  molecular  structure — in  a  brain,  for  instance — any 
mechanical  force  is  lost  as  such.  And  that  it  is  transformed  into 
thought  and  feeling  is  certainly  one  of  the  wildest  hypothesis 
that  ever  was  proposed — ^a  hypothesis  which  certainly  nothing 
but  absolute  despair  of  finding  any  other  scheme  possessing  a 
scientific  character  of  accounting  for  the  apparition  of  mental 
phenomena,  wherever  there  is  cerebration,  would  ever  render 
tolerable.  This  despair,  the  parent  of  this  sad  hypothesis,  takes  its 
rise  in  the  assumption  that  the  synthesis  of  the  elements  of  Being 
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comes  to  a  close  in  the  coiistraction  of  the  molecule  or  material 
mass.  But  dare  we  conclude  that  the  merely  molecular  is  the 
last  product  which  the  law  of  unification — ^the  law  of  return  to 
that  unity  of  which  God  himself  is  the  archetype — ^has  to  give 
to  Nature  ?  On  the  contrary,  when  we  call  to  mind  how  the 
Material  was  obtained  from  the  ^therial,  the  more  highly  endowed 
from  the  less  highly  endowed,  namely,  in  the  celestial  spaces 
without  any  special  apparatus;  and  further,  that  the  whole  economy 
of  Nature  proceeds,  under  the  law  of  assimilation,  in  the  repeti- 
tion of  the  same  process  in  different  spheres  and  conditions  of 
existence,  are  we  not  invited  to  inquire  whether,  by  the  aid  of 
some  special  apparaivs,  the  same  law  of  unification  may  not  be 
able  to  escape  from  the  geometrical  necessity  which  obliges  it  to 
form  out  of  aether  elements  of  matter  merely — are  we  not  invited 
to  inquire  whether  some  molecular  apparatus  may  not  be  possible, 
of  which  the  synthetic  power  may  be  so  great  that  it  may  be  com- 
petent, in  its  focus  of  action,  to  fix  or  condense  into  a  true  unity 
a  greater  amoimt  of  being,  thus  giving  birth  to  a  Being  of  higher 
endowments,  so  that  the  aether  which  co-exists  with  the  matter  in 
that  apparatus  may  thus  constitute  that  apparatus  the  cradle 
and  nurse  of  a  psychical,  ultimately  a  spiritual  Being  ?  Such  a 
birth,  if  it  really  took  place  in  such  circumstances,  would  be  in 
perfect  keeping  with  the  whole  analogy  of  Nature ;  it  would,  in- 
deed, be  its  normal  fulfilment.  It  would  be  the  surmounting  of 
the  barrier  which  threatened,  when  at  first  it  presented  itself,  to 
keep  all  nature  apathetic;  nay,  it  would  be  a  turning  of  that 
barrier  to  account  on  all  hands  in  the  interest  of  life,  joy,  and 
intelligence.  Nor  that  only ;  the  barrier  itself  cannot  but  be  an 
object  of  most  pleasing  contemplation  to  intelligence ;  for  it  took 
its  rise  in  the  laws  of  geometry ;  and  symmetry  and  beauty  geo- 
metry cannot  fail  to  secure,  when  embodied  in  forces  which  are 
equal  and  similar  to  each  other,  as  the  material  elements  are.  The 
conception  of  the  possible  genesis  of  spiritual  Beings,  through  the 
functioning  of  a  material  oi*ganism,  then,  is  not  at  all  a  strange 
idea,  out  of  keeping  with  the  general  analogy  and  harmony  of 
Nature.  Quite  the  contrary.  Let  us  then  look  into  this  inquiry 
somewhat  more  in  detail 

And  here  one  thing  is  immediately  obvious,  namely,  that  if, 
according  to  this  conception  of  the  origination  of  spiritual  Beings, 
they  should  make  their  apparition  in  nature  in  connection  with  a 
material  apparatus  or  organism,  then  such  an  apparatus  thus 
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continuiiig  to  exist  in  close  relationship  with  them  is  the  very 
thing  that  would  be  wanted  for  them  during  their  growth,  in 
order  to  their  being  fitted  for  taking  and  for  keeping  each  its 
own  place  in  the  cosmos  here  or  hereafter.  Thus,  a  spiritual  Being 
is,  when  considered  in  itself  and  as  unimpressed  by  its  environ- 
ments, an  essentially  free  or  self-directive  Being.  Viewed, 
therefore,  as  placed  in  the  midst  of  an  orderly  system,  it  is  an 
essentially  dangerous  Being;  for  it  may  act  from  out  of  itself 
uiged  by  some  private  motive,  and  all  irrespectively  of  the  sur- 
rounding order  or  the  wellbeing  of  the  system  into  which  it  has 
been  introduced.  To  prevent  such  a  disaster,  either  the  light  of 
science  would  require  to  be  shining  habitually  and  with  authority 
in  the  spirit  from  the  first,  or  that  spirit  would  require  to  be 
trained  into  conformity  to  the  physical  and  social  laws.  Now,  the 
former  state  of  things  does  not  exist  for  man.  There  are,  indeed, 
for  man.  Season  and  Obligation,  both  religious  and  moral,  and 
this  renders  science  and  right  conduct  possible  to  him.  But 
these  constitutional  guides  give  no  details.  Hence,  placed  as  he 
is  in  the  midst  of  a  highly  composite  and  easily  modifiable  system, 
in  order  to  be  able  to  act  rightly  he  requires  to  be  trained  to  it. 
Now,  for  securing  such  training  independently  of  art  and  applica- 
tion, and  more  or  less  in  the  case  of  every  human  spirit,  nothing 
can  be  conceived  that  would  be  better  than  a  material  investiture 
existing  in  such  intimate  relationship  with  the  spirit  as  we  have 
supposed  the  organism  to  be.  For,  from  the  material  element  of 
which  that  organism  consists,  all  self-originated,  all  self-directive 
action  has  been  withheld.  Matter  exists  wholly  under  cosmical 
law,  and  cannot  disobey.  The  Creator  has  retained  it  wholly  in 
his  own  hands.  So  far  as  it  acts  at  all,  it  only  executes  His 
behests.  Wherever  liberty  exists,  therefore,  without  being  accom- 
panied from  the  first  by  an  adequate  enlightenment  as  to  the 
economy  of  the  system  into  which  it  has  been  introduced,  and  an 
adequate  conviction  of  the  necessity  of  falling  in  with  that 
economy  on  proceeding  to  any  action,  an  organic  investiture  is 
the  fittest  of  all  monitors  that  can  be  conceived — provided  its 
entire  teaching  be  observed — for  securing  at  once  the  wellbeing 
of  the  spirit  within,  and  that  of  the  system  into  which  it  has 
been  introduced. 

No  doubt,  an  organism  genetic  of  a  Spirit,  that  is,  of  a  Being  in 
which  liberty  is  to  manifest  itself,  implies  a  limitation  of  that 
liberty.     It  leaves  certain  channels  only  open  to  free  action, — 
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those,  namely,  which  are  harmonious  with  the  economy  in  which 
it  is  involved, — and  it  imposes  an  arrest,  or  at  least  it  gives  a 
warning,  with  regard  to  certain  others.  And  so  far,  it  may  be  said 
to  exist  in  opposition  to  the  wellbeing  of  the  spirit  within ;  for 
that  spirit  claims  and  loves  liberty  more  than  anything  else.  But 
unless  perfect  anarchy  is  to  be  risked,  such  limitation  of  liberty 
is  imavoidable.  Unlimited  liberty  of  action  in  one  who  is  a 
member  of  an  orderly  but  easily  destructible  economy  is  plainly 
out  of  the  question.  And  surely  an  oi^anism  related  to  a  spirit 
within,  as  we  have  conceived  the  organism  of  man  to  be,  if  it 
advises  that  spirit,  or  even  confines  it  to  those  channels  which 
alone  are  open  to  its  full  play,  and  in  which  alone  it  can  deploy 
itself  without  injury  to  itself  or  others,  does  far  more  in  the 
interest  of  the  liberty  of  that  spirit  than  it  does  against  it. 

In  order  to  the  attainment,  however,  of  this  harmony  between 
the  material  and  the  spiritual  in  human  nature,  it  is  indispensable 
that  the  whole  teaching  of  the  organism  shall  be  attended  to  and 
respected.  If,  for  instance,  instead  of  this,  the  spirit  within 
listens  and  gives  itself  up  to  the  impress  of  certain  organs  only, 
as,  for  instance,  those  which  awake  the  appetites  merely,  throwing 
itself  into  them  and  indulging  them  without  reserve,  its  own  ruin 
and  the  rise  of  disorder  among  its  environments  are  confidently  to 
be  expected.  And  this  is  the  state  of  things  which  in  the  past 
and  in  the  still  present  epochs  exists  to  a  sad  extent  in  human 
nature.  But  when  the  divine  light  of  Beason  is  fully  restored 
within,  when  conscience  acta  with  the  same  authority  with  which 
it  even  now  speaks  in  a  right-minded  man,  and  when  a  perfect 
knowledge  of  the  properties  and  functioning  of  matter,  that  is, 
science,  shall  have  been  attained,  then  it  will  not  be  denied  that 
a  material  investiture  placed  in  such  intimate  relationship  to  a 
spirit  within,  as  our  theory  supposes,  cannot  but  be  an  invaluable 
educator  of  that  spirit  in  the  interest  of  order  and  enjoyment. 

Given  a  material  economy,  then,  which  under  the  sustained 
operation  of  cosmical  law  is  appointed  to  give  higher  and  still 
higher  products  of  molecular  synthesis,  our  hypothesis  is,  that 
such  a  synthesis  may  ultimately  give  birth  to  some  molecular 
unity  or  organism,  which  is  itself  so  powerfully  synthetic,  that  in 
its  focus  of  action  there  shall  be  generated  a  new  centre  of  force, 
which  shall  be  no  longer  a  molecular  aggregate,  but  a  true 
unity,  an  imity  constituted  by  a  greater  quantity  or  intensity  of 
Being  than  the  merely  material  element,  and  which  therefore 
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ahall  possess  other  and  higher  endowments  than  those  of  matter, 
that  is,  psychical  of  spiritual  powers,  and  so  be  itself  of  an  im- 
material or  spiritual  nature  incapable  of  dissolution. 

Now  if,  in  the  meantime,  we  suppose  such  a  thing  to  be,  then 
one  analogy  pervades  all  Nature,  and  the  circle  of  creation  is 
complete.  The  aether  gives  and  harbours  the  nebulous  speck 
in  the  firmament,  itself  setherial  still.  The  nebulous  speck,  when 
it  has  attained  the  requisite  magnitude,  and,  as  we  may  say,  organi- 
sation, gives  and  harbours  in  its  focus  of  action  the  material 
element.  Material  elements,  when  they  have  succeeded  in  con- 
structing mundane  systems  efflorescing  with  manifold  organisms, 
give  and  harbour  in  the  focus  of  action  of  the  most  perfect 
of  these  organisms  a  spiritual  element,  an  element  which,  like 
the  aetherial  and  the  material  elements,  is  a  true  unity  again,  but 
which  being  powerful,  is  characterised  by  the  recoveiy  of  those 
endowments  which,  in  the  ffitherial  element,  were  whoUy  eUmi- 
nated  in  consequence  of  the  extreme  attenuation  of  Being  in  the 
individual,  and  which  in  the  material  element  for  the  same  reason 
could  manifest  themselves  only  as  the  simplest  forms  of  force, 
viz.,  a  vis  inertice  and  certain  blind  appetencies  and  antipathies, 
acting  always  uniformly  according  to  mathematical  law.  By  this 
ultimate  order  of  Beings,  then,  the  cycle  of  creation,  as  has  been 
stated,  is  completed. 

But  the  individuals  which  constitute  it,  and  whose  numbers  are, 
according  to  this  view,  continually  increasing  as  the  ages  roll  on, 
and  of  which  the  other  two  orders  may  be  regarded  as  mother 
and  nurse,  are  capable  of  enjoyment.  And  thus  created  Being, 
after  having  been  sent  to  light  up  the  most  distant  regions  of 
space  everywhere,  and  after  having  suffered  in  accomplishing 
this  mission,  is  also  made  ever  to  tend  back  again  towards  the 
throne  and  the  bosom  of  God.  After  a  fall  into  space  and  time, 
with  loss  of  aU  sensibility,  there  follows  a  regeneration  of  Finite 
Being  again,  into  the  likeness  of  Him  who  inhabiteth  immensity 
and  eternity, — ^regeneration  into  a  likeness  which  is  also  the 
image  of  the  Ever-Blessed  One,  so  that  to  be  is  to  be  blessed ! 
And  thus  spirits  also,  by  the  various  orders  of  the  hierarchy 
which  they  may  constitute,  since  they  are  immortal,  and  eternity 
is  given  for  their  birth,  may  fill  up  as  far  as  is  possible  the 
interval  between  the  Creator  and  the  material  creation. 
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And  now,  in  order  to  withdraw  such  a  conception  from  the  region 
of  speculation  merely,  to  see  what  actually  exists,  let  us  take  a 
glance  at  nature  as  it  actually  surrounds  us  and  affects  our  senses. 

The  Mineral  World. 

The  most  patent  and  popular  distribution  of  the  objects  which 
nature  presents  to  us  is  into  inorganic  and  organised,  the  latter 
including  plants  and  animals,  and  the  former  all  besides. 

Now,  of  this  differentiation  of  Nature  and  distribution  of 
natural  objects  the  cause  may  be  discovered.  In  fact,  just  as  the 
individual  material  element  itself  arose  geometrically  as  a  barrier 
in  the  way  of  the  direct  creation  of  spirits  in  the  realm  of  light, 
a  barrier  which  could  not  be  kept  down  but  by  a  sustained 
miracle,  so  now  do  we  find  that  the  entire  molecular  or  material 
world  exists  under  the  same  condition.  In  consequence  of  the 
constitutional  relations  which  subsist  between  finite  portions  of 
anything  and  finite  portions  of  space,  the  synthesis  of  the  former 
in  the  latter,  if  it  is  to  be  wholly  intellectual  or  rational,  must  be 
a  purely  geometrical  construction.  Moreover,  all  the  modes  of 
action  which  are  proper  to  such  a  structure,  if  all  be  purely 
material,  must  be  a  pure  dynamism,  that  is,  a  system  of  motion 
and  rest,  and  an  operation  of  force  taking  place  according  to 
purely  mathematical  laws.  What  these  laws  are  in  detail,  and  in 
aU  but  their  simplest  expressions,  there  is  little  hope  of  discovery, 
so  long  as  the  attempt  is  made  to  apply  to  nature  the  mathe- 
matics at  present  in  use ;  for  our  mathematics  are  the  very  con- 
verse of  those  by  which  Nature  constructs  her  objects. 

But  a  few  things  are  demonstrable.    Thus,  under  this  economy, 

when  we  take  into  consideration  the  fact  that  all  the  elemental 

orces  of  material  nature  are  equal  and  similar  to  each  other,  it  is 
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demonstrable  that  the  molecular  structures  which  result  £rom  the 
S3mthesi3  of  single  material  elements  shall  be  very  stable  com- 
pared with  those  which  come  after,  and  which  consist  of  the 
elemental  series  in  union  with  each  other.  When,  therefore,  a 
variety  of  molecules  are  made  to  react  divulsively  upon  each 
other  in  the  laboratory,  some  must  jrield  before  others,  and  there 
must  always  be  an  undecomposed  residuum  consisting  of  those 
which  are  the  most  stable.  And,  accordingly,  in  the  actual 
state  of  chemical  analysis,  while  there  are  many  thousands  of 
individualised  molecules  which  have  been  decomposed,  there  are 
between  sixty  and  seventy  which  refuse  to  break  up.  They 
commonly  go  by  the  name  of  atoms.  And  in  this  name  there  is 
no  harm,  provided  we  do  not  associate  with  it  the  strange  notion, 
that  whatever  the  chemist,  in  the  actual  state  of  analysis,  cannot 
decompose,  is  essentially  simple,  and  a  true  imity — ^thus  giving 
to  our  planet  alone  some  sixty  or  seventy  different  kinds  of 
matter,  and  admitting  as  a  basis  for  molecular  science  a  notion 
which  must  for  ever  keep  it  in  a  state  of  anarchy  and  chaos. 

Now,  as  in  the  laboratory  of  the  chemist,  so  in  the  laboratory 
of  Nature  some  molecules,  and  the  molecular  masses  composed 
of  them,  must  be  much  more  stable  than  others.  And  in  point 
of  fact,  some  are  so  well  fitted  for  repose  in  nature,  while  yet  they 
are  also  so  well  fitted  for  cohering  firmly  with  each  other,  that 
they  aggregate  into  homogeneous  structures  which,  when  they 
attain  to  individuality,  display  simply  geometrical  or  crystalline 
forms,  and,  under  all  the  reagents  to  which  they  are  exposed  in 
the  course  of  nature,  are  so  little  liable  to  decomposition,  that 
they  remain  from  age  to  age  very  much  the  same.  Such  are  the 
integrant  molecules  of  minerals,  and  the  minerals  which  they 
constitute.  And  thus,  as  molecular  synthesis  advances,  the 
mineral  world  appears  as  a  sublimate  in  the  eether.  And  thus  a 
ground  is  at  once  provided  on  which  the  less  stable  products  of 
a  more  varied  and  more  exquisite  S3mthesis  may  stand. 

Let  it  not  be  hastily  inferred,  then,  that  because  the  mineral 
world  presents  itself  first  to  our  regard,  and  is  so  extensive  com- 
pared with  the  organic  world,  our  theory  is  invalidated,  though 
it  maintains  that  sentient  Beings  are  the  great  end  and  aim 
of  creation.  The  mineral  world,  in  all  its  actual  extent,  is  a 
necessity  enforced  by  geometry,  that  is,  enforced  by  the  Divine 
Intelligence  acting  as  the  author  of  a  dynamic  system.     And 
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though  it  be  a  fact  that  the  crystals  which  alone  it  can  produce 
are  so  fixed,  stable,  and  immobile,  that  they  could  not  harbour 
sentient  existence — ^for  that  demands  mobility  as  a  first  condition 
of  its  wellbeing — still  the  crystalline  world  must  be  admitted  to 
existence,  unless  the  entire  material  system  is  to  be  changed. 

The  Organic  Elements. 

But  all  the  elemental  molecules  are  not  equally  fixed  and  un- 
transformable.  Among  those  which  occur  even  near  the  commence- 
ment of  molecular  synthesis  there  are  two,  as  we  shall  afterwards 
find,  which  are  very  remarkable  for  their  aptitude  for  existing  in 
either  of  two  forms  which  are  very  dissimilar  to  each  other,  as  also 
for  changing  along  with  a  change  in  the  conditions  of  their  exist- 
ence from  one  of  these  two  forms  into  the  other.  These  are 
common  vapour  or  the  aqueous  element,  and  ammoniacal  vapour 
or  the  volatile  alkali  And  along  with  these  there  occur  other 
two,  which  are  remarkable  for  their  dissimilarity  to  the  former 
two  in  every  respect  Thus  while  the  former  two  are  eminently 
mobile  and  transformable  or  dimorphous,  and  bent  upon  the 
aeriform  state,  the  latter  two  are  eminently  imchangeable,  and  so 
fixed  that  they  cannot  (except  in  combination)  be  raised  into  the 
sBriform  state  at  all.  These  are  carbon  and  boron.*  And  all  the 
four  are  so  related  morphologically  that  they  tend  to  imite  with 
one  another,  and  can  unite  in  several  different  ways.  In  the 
state  in  which  they  present  themselves,  when  refusing  to  peld 
to  further  decomposition,  they  are  hydrogen,  oxygen,  nitrogen, 
carbon,  and  phosphorus,  to  which  may  be  added  calcium,  iron, 
sulphur,  and  the  alkaline  metals  which  are  composite  though  un- 
decomposable  products  of  one  or  more  of  the  first  three. 

Now,  in  consequence  of  the  mobility,  dimorphism,  and  tendency 
to  exist  in  the  fully  expanded  state  of  the  two  vapours  that  have 
been  named,  whether  as  vapours  or  as  the  gases  which  their 
decomposition  yields  (hydrogen,  oxygen,  nitrogen),  and  the  inex- 

*  The  naming  of  boron,  as  an  organic  element,  will  shock  the  chemist.  But 
our  theory  gives  this  element  as  monatomic  instead  of  triatomio,  possessing  one- 
third  the  atomic  weight  of  the  boron  of  chemistry,  isomorplious  with  carbon, 
and  forming  the  basis  of  some  very  important  nndecomposable  molecules  or 
elements,  especially  phosphorus,  which  has  the  run  to  a  remarkable  extent  of  the 
whole  organic  world.  Our  boron,  crude  and  reduced, comes  in  to  fill  up  the  blank 
between  hydrogen  and  carbon,  giving  8  and  4  between  1  and  6.  Tiie  (popular 
chemistry  starts  at  once  from  1  to  7. 
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orably  fixed  character  of  carbon,  so  long  as  it  is  in  union  with 
the  vapours  themselves  and  not  with  the  gases  which  appear  on 
their  decomposition,  there  tend  to  result  from  these  elements  indi- 
vidualised structures  very  different  from  the  objects  of  the  mineral 
kingdom,  there  tend  to  result  tissues  composed  of  particles  of 
vapour  chained  together  or  kept  at  anchor  as  concretes  by  carbon, 
but  bent  on  expansion  in  volume  or  development.  Moreover,  this 
they  accomplish  under  the  influence  of  the  heat  of  the  sunbeam 
together  with  the  influx  of  force  from  the  Earth  until,  in  success- 
ful keeping  of  the  law  of  assimilation,  the  growing  individual  has 
attained  the  form  and  structure  of  the  parent.  After  this,  the 
same  law  continuing  to  act,  the  SBriform  state  is  uiged  with  more 
rapidity;  dissolution  ensues;  and  all  the  constituents  of  the  struc- 
ture resume  their  place  in  the  atmosphere,  except  those  which  the 
fixed  elements  insist  on  detaining  below. 

As  to  the  Qxquisite  forms,  structures,  and  functions  of  the 
individualised  objects  now  referred  to,  they  can  be  explained  only 
in  reference  to  the  design  of  the  Creator  in  His  framing  the 
material  element  from  the  first,  and  His  placing  it  m  the  cosmos 
in  such  relationship  to  Himself  that  it  shall  fulfil  His  designs 
without  a  continual  miracle. 


The  Vegetable  Kingdom. 

And  here,  on  entering  on  the  consideration  of  the  organic 
world  whose  elemental  conditions  of  existence  have  been  stated 
in  the  preceding  paragraph,  we  again  meet  with  a  barrier  precisely 
of  the  same  nature  as  we  have  met  with  several  times  already, 
that  is,  a  barrier  preventing  the  production  of  a  higher  order  of 
beings  until  existence  has  been  fully  awarded  to  a  lower  order, 
after  which  the  barrier  itself  becomes  a  stepping-stone  to  a  higher 
order  and  an  apparatus  for  its  support  Thus  we  formerly  met 
a  barrier  which  prevented  the  direct  birth  of  spiritual  Beings  in 
the  realm  of  light  or  the  universal  ssther,  and  gave  us  the  brute 
or  material  element  instead;  and  similarly  now  we  meet  a 
barrier  in  the  world  of  matter  which  prevents  the  direct  birth 
of  sentient  Beings,  and  gives  us  v^etable  Beings  instead. 

In  fact,  molecular  synthesis,  when  culminating  towards  the 
construction  of  an  organic  tissue-element  of  the  highest  order, 
tends  to  give  also,  and  gives  with  greater  ease,  an  organic  tissue 
element  of  a  lower  order.    The  higher  kind  has,  as  we  shall 
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afterwards  find,  as  its  axial  part  an  atom  of  ammoniacal  vapour 
fixed  by  carbon,  wliile  the  latter  has,  as  the  axial  part,  an  atom  of 
common  vapour  fixed  in  a  similar  way.  *  Hence  the  latter  ever 
tends  to  be  constructed  along  with  the  former.  And  as  they  are 
dissimilar  and  yet  conformable,  so  that  a  symmetrical  union  is 
possible,  they  tend  to  unite.  But  this  composite  element,  con- 
sisting, as  it  does  of  two  parts  along  the  axis  which  are  dissimilar 
to  each  other,  must  be,  as  a  whole,  dissymmetrical  or  heteropolar, 
and  therefore  incapable  of  separate  existence.  In  a  word,  it  may  be 
shown  that  such  composite  elements  must  tend  to  aggregate  into 
a  group  which  is  complete  when  it  is  spherical,  and  constitutes 
a  celL  Now  this  cell,  thus  constructed  of  these  composite 
elements,  must  in  consequence  of  the  structure  of  each  of  these 
elements  have  a  double  waU.  It  may,  therefore,  be  expected  to  be 
very  stable.  But  in  the  very  degree  that  it  is  stable  it  is  unfit 
for  the  construction  of  such  a  body  as  is  to  be  the  vehicle  and 
instrument  of  a  psychical  Being,  that  is,  a  truly  animated  Being 
or  animal;  for,  of  such  a  body,  extreme  mobility  is  the  most 
needful  characteristic.  What  we  have  arrived  at,  in  fact,  is  the 
primary  utricle  of  the  botanist,  that  is,  an  animal  cell  encrusted 
by  cellulose,  and  by  the  latter  fixed  so  as  to  be  very  permanent, 
but  in  the  same  degree  unfit  for  accomplishing  the  demands  of 
volition.* 


The  Animal  Kingdom. 

How  then,  it  may  be  asked,  does  an  animal  kingdom  become 
possible?  How  can  an  organism  be  constructed  and  upheld, 
which  shall  be  mobile  enough  to  answer  the  demands  of  feeling, 
thought,  volition,  and  yet  not  be  liable  to  be  encrusted  and  fixed  ? 
Now,  this  question,  according  to  the  view  that  has  been  given  of 
the  elementary  organic  elements,  resolves  itself  into  the  question. 
How  can  the  stable  cellulose  (say  phyto-cellulose),  which  tends 
spontaneously  to  construct  itself  out  of  the  same  elements  where- 
ever  the  more  mobile  kind  of  cellulose  (say  zoo-cellulose)  is  form- 
ing, be  allowed,  under  the  law  of  Assimilation,  to  induce  the 
fonnation  of  the  latter,  while  yet  it  shall  itself  be  kept  down ; 

*  What  has  he«n  stated  ahoTO  is  verj  prohahly  barely,  if  at  all,  intelligible  to 
the  reader.  It  is  demonstrated  in  detail  in  Book  III.  of  Part  II.  of  this  Sketch 
in  the  chapter  on  Carbon,  which  is  not  yet  published* 


NATURE.  149 

for  the  zoo-cellulose,  being  of  the  same  type  as  the  phyto-cellu- 
loee,  will,  probably,  be  more  or  less  capable  of  existing  alone  ? 

To  solve  this  problem  one  is  disposed  to  suggest  the  introduc- 
tion into  the  organic  Being,  which  is  to  be  of  a  mobile  nature, 
that  is,  into  the  animal,  of  some  apparatus,  if  such  be  possible, 
which  may  lay  hold  of  the  matter  introduced  from  without  (the 
food),  while  it  is  in  its  most  fully  reduced  state,  and  which  may 
have  the  power  to  prevent  the  spontaneous  reconstruction  of 
phyto-cellulose  in  the  animal  by  disposing  of  the  matter  tending 
to  construct  it,  in  other  ways  which  will  not  obstruct  motion. 

The  Hepatic  System. 

But  is  there,  let  us  ask,  any  apparatus  in  nature  which  is 
known  to  be  capable  of  such  a  function,  or  is  our  conception 
altogether  without  any  sanction  in  its  favour  ?  Now,  to  this  it  is 
to  be  replied,  that  nature  distinctly  sanctions  it,  and  indeed  illus- 
trates it.  Thus,  it  is  well  known  in  v^etable  physiology  that, 
when  in  any  region  in  a  plant  the  tissue  proper  to  the  fully 
developed  state  of  that  region  has  been  completely  supplied, 
while  yet  into  that  region  cellulose-forming  materials  continue 
to  be  sent,  there  the  vegetable  structure  has  the  power  of  dis- 
posing of  that  material  otherwise  than  as  cellulose.  It  may, 
indeed,  with  a  view  to  future  increment  of  cellulose,  allow  its 
construction  to  proceed  as  far  as  is  implied  in  the  structure  of 
starch.  But  where  there  is  no  room  for  future  development  it 
can  dispose  of  the  cellulose-forming  materials,  as  sugar,  resin, 
colouring-matter.  Ac.  Ac.  of  which  the  last  may  be  regarded  aa 
ultimate  and  normal,  since  the  economy  of  nature  ever  is  to  pro- 
vide first  for  that  which  is  useful,  and  then  to  display  that  which 
is  beautiful.  We  may  aflirm,  therefore,  with  organic  nature  on 
our  side,  that  an  apparatus  may  exist  which  may  prevent  the 
development  of  cellulose  in  the  living  organism,  though  cellulose- 
forming  material  be  supplied  for  such  an  apparatus  in  the 
fully  developed  vegetable.  And,  therefore,  what  our  inquiry 
leads  us  to  expect  and  to  look  for  as  the  condition  required  for 
the  existence  of  a  mobile  organic  world  or  animal  kingdom,  as 
well  as  a  stable  organic  w^orld  or  vegetable  kingdom,  is  some 
differentiating  apparatus  in  the  animal  which  is  not  found  in  the 
vegetable,  but  which  may  be  similar  in  structure. 

And  if  throughout  the  whole  range  of  the  animal  kingdom  we 
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find  an  apparatus  (or  a  function  bespeaking  an  apparatus  which, 
considering  the  unfitness  of  our  eyes  for  any  discovery  what- 
ever in  the  molecular  world,  may  well  be  in  many  cases  in- 
visible itself),  whose  use  has  not  been  determined  to  be  some- 
thing else,  and  whose  form  is  plant-like  or  tree-like,  and  its 
function  to  secrete  sugar,  resin,  coloiiring-matter,  &c.,  that  ap- 
paratus we  may  safely  r^ard  as  the  zoo-soteric  apparatus  which 
we  are  in  search  of. 

Now,  the  hepatic  system  in  animals  completely  fulfils  these 
conditions.  There  is  evidence  of  its  existence,  in  its  function 
at  least,  if  not,  perhaps,  universally  as  a  visible  organ  throughout 
the  whole  animal  kingdom.  And  as  to  its  structure,  Kolliker, 
in  his  Microscopical  Anatomy,  says,  **  Kierman  was  the  first  to 
comprehend  and  to  express  correctly  the  relations  of  the  lobules 
to  the  hepatic  vessels,  when  he  said  that  they  sit  upon  the 
branches  of  the  hepatic  veins  like  leaves  upon  the  stalks.  .  .  . 
Now,  since  the  same  arrangement  exists  in  veins  of  medium 
diameter  down  as  far  as  the  vense  interlobulares,  the  hepatic  veins 
and  lobules  may  not  without  reason  be  compared  to  a  tree  whose 
branches  are  so  numerously  and  so  closely  beset  by  polygonal 
leaves  that  the  foliage,  so  to  speak,  constitutes  only  one  mass." 
Similarly  referring  to  function,  the  admirable  Prout  says 
(Stomach  and  Renal  Diseases,  p.  475) — "  Long  and  repeated  atten- 
tion to  the  functions  of  the  liver  in  health  and  disease  has  satisfied 
me  that  this  organ  in  its  assimilative  function  is  analogous  to  or 
identical  with  the  assimilative  functions  of  v^etables,  that  the 
liver,  in  short,  represents  the  original  vegetative  system  on  which 
in  animals  the  animal  system  is,  as  it  were,  superimposed" 

Such,  then,  is  the  function  of  the  hepatic  system  in  nature 
according  to  our  views.  That  the  field  is  open  for  discovery 
cannot  be  denied.  For  though  either  the  apparatus  itself,  or 
colouring  matter  bespeaking  it,  is  traceable  through  the  whole 
animal  kingdom,  and  the  apparatus  itself  holds  such  a  con- 
spicuous place  in  all  the  more  perfect  animals,  yet  its  use  has 
remained  a  mysteiy  to  the  present  day.  It  has  been  proved 
beyond  doubt  that  animal  life  cannot  get  on  without  a  liver. 
Yet  why  a  liver  should  be  needed  in  a  carnivorous  animal  is  a 
question  which  the  actual  physiology  of  the  day  caxmot  answer. 
But,  according  to  what  has  preceded,  the  answer  is  most  explicit 
\nd  if  the  view  advanced  be  correct,  it  is  altogether  adequate. 

ccording  to  that  view,  the  hepatic  function  is  that  which  serves 
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to  differentiate  aniiual  from  vegetable  tissue,  keeping  down  the 
latter  fi'om  universal  prevalence,  and  thus  giving  an  animal 
kingdom  to  Nature. 

The  Myo-neurO'Cerehinl  System. 

We  thus  find  ourselves  now  in  the  realm  of  animal  life.  And 
seeking,  as  we  have  been  doing  hitherto,  for  the  most  eminent 
results  of  the  cosmical  law  of  unification,  the  question  now  is.  What 
are  these  results  here  ?  What  is  the  most  eminent  effect  of  the 
law  of  imification  which  it  belongs  to  the  animal  kingdom  to 
manifest  ?  When  viewing  that  law  in  relation  to  its  Author, 
simply  as  the  expression  of  His  mind  and  will  put  forth  by  Him 
directly  in  the  realm  of  light,  supposing  Him  to  have  awarded 
existence  previously  to  that  realm,  we  have  found  the  issue  to  be 
the  creation  of  spirits,  the  birth  in  the  bosom  of  the  Universal 
-Sther  of  a  spiritual  world  or  hierarchy,  of  the  particulars  of  which, 
however,  imprisoned  as  we  are  in  a  material  envelope,  we  can 
know  next  to  nothing  except  by  revelation.  When,  on  the  other 
hand,  we  have  viewed  that  law  as  operating  under  the  limitations 
of  finite  spaces  and  times,  we  have  foimd  it  giving  birth  to  the 
elements  of  matter, — ^and  when  operating  in  matter,  giving  succes- 
sively crystals,  plants,  and  animals, — the  question  is,  What  does  the 
same  law  give  next  ?  And  if  there  be  a  synthesis  which  issues 
in  the  birth  of  a  higher  order  of  Beings  than  the  material,  where 
are  we  to  look  for  such  Beings  ? 

Now,  as  to  the  latter  question,  our  theory  gives  us  a  clue  where 
to  look ;  for  that  theoiy  gives  the  law  of  individuation  and  diffusion 
as  always  co-ordinate  with  the  law  of  unification ;  that  is,  it  gives 
analysis  always  co-ordinate  with  synthesis.  And  therefore  we 
should  look  for  what  we  are  now  seeking  in  that  region  of  the  animal 
kingdom  in  which  extreme  synthesis  is  associated  with  extreme 
analysis ;  in  which,  in  a  word,  molecular  synthesis  and  molecular 
analysis  simultaneously  culminate,  that  is,  the  largest  molecules 
are  associated  with  the  greatest  volume  of  unified  aether. 

If,  then,  there  be  in  the  animal  organisation  any  organism 
which  must  imply  the  existence  in  it  of  a  great  quantity  of  eetber 
acting  as  an  unity,  and  that,  in  connection  with  an  apparatus  which 
manifests  at  the  same  time  the  highest  synthetic  power,  we  are  to 
expect  that  there  will  result  in  the  focus  of  action  of  that  aetherial 
structure  a  new  centre  of  force  such  that  its  endowments  must 
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transcend  those  of  matter.  We  inferred  that  those  setherial  struc- 
tures, formed  in  the  setherial  spaces,  which  we  denominated  nebular 
specks,  did,  in  virtue  of  their  synthetic  action,  give  birth  each  in  its 
own  centre  to  a  new  kind  of  Being,  consisting  of  more  substance, 
and  consequently  possessing  more  power,  than  the  setherial  ele- 
ment itself — namely,  the  material  element.  If,  then,  the  uniformity 
of  Nature,  according  to  our  conception  of  it,  is  to  be  observed,  we 
are  now  to  expect  that,  if  there  be  among  the  highest  products  of 
material  or  molecular  synthesis,  any  setherial  structure  which  is 
far  more  extensive  and  more  powerful  than  the  nebular  speck, 
while  yet  it  retains  such  unity  as  to  have  a  centre  towards  which 
its  action  tends,  then  in  that  centre  as  the  focus  we  may  expect 
the  birth  of  a  new  kmd  of  Being  again,  consisting  of  a  greater 
quantity  or  intensity  of  substance  than  the  material  element,  and 
consequently  more  highly  endowed — ^and  what  can  this  be  but  a 
psychical  or  spiritual  Being?  Does  there,  then,  exist  in  the  animal 
frame  in  which  material  synthesis  culminates,  any  oi^an  answer- 
able to  such  a  conception  ? 

With  a  view  to  expiscate  this  inquiry,  what  we  are  to  look  to 
is  obviously  none  of  those  subsidiary  organisms  which  have  fallen 
in  our  way  hitherto,  not  the  hepatic  apparatus,  not  the  nutritive, 
not  the  respiratory,  &c.,  but  what  may  be  called  the  myo-neuro- 
cerebral  apparatus — that  is,  the  muscular  and  nervous  system 
viewed  as  one.  That  this  apparatus  really  is  an  unity,  its  entire 
structure  and  functioning  goes  to  prove.  It  is  differentiated,  no 
doubt,  and  it  could  not  be  an  organic  imity  if  it  were  not.  But  it 
is  no  less  an  unity — nay,  it  is  the  very  type  of  a  fully  vitalised 
unity.  This  it  is  which  emphatically  constitutes  the  animal 
nature.     To  this  all  the  other  organs  are  merely  accessories. 

Let  us  see,  then,  whether  in  relation  with  the  myo-cerebml 
apparatus  we  find  ground  for  inferring  the  genesis  of  a  new  order 
of  Being,  a  new  centre  of  force.  Now,  this  much  we  at  once  find 
in  regard  to  it,  that  it  agrees  with  all  the  other  individualised 
organisms  which  we  have  noticed,  in  being  more  solid  in  its 
peripheral  parts,  less  solid  in  its  central  parts,  nay  (confining  our 
observations  to  man,  in  whom  animal  nature  and  cerebration  mani- 
festly culminate  in  our  planet),  just  as  in  reference  to  the  nutritive 
system,  which  has  its  intestinal  tube  with  its  stomach — ^the  cir- 
culating system,  which  has  its  heart  with  ventricles  and  auricles — 
the  reproductive  system,  which  has  its  womb  and  comua, — so  here 
we  have  as  the  central  part  a  brain  with  its  ventricles  and  comua 
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also.  We  have  also  the  peripheral  or  muscular  part  most  exqui- 
sitely concrete,  so  that  a  wonderful  tenacity  is  secured,  along  with 
a  wonderful  mobility ;  while  we  have  the  central  part,  consisting, 
to  a  wonderful  extent,  of  matter  in  a  state  of  almost  ultimate 
analysis,  and  though  solid,  as  plainly  it  must  be,  in  order  to  keep 
its  place,  yet  as  gelatinous,  and  hyaline,  and  aqueous  as  possible. 
The  brain  consists  of  a  very  loosely  constructed  volume  of  ele- 
ments, whose  atomic  weights  in  the  main  are  no  higher  than 
1,  3,  4,  6,  7,  8,  the  bulk  being  constructed  by  elements  whose 
atomic  weights  are  1,  6,  and  8 — that  is,  hydrogen,  carbon,  and 
oxygen. 

It  viU,  indeed,  seem  here  as  if  we  were  ignoring  phosphorus 
(which  is  even  very  characteristic  of  the  brain),  whose  atomic 
weight  is  31.  But  phosphorus  comes  out  in  our  molecular  mor- 
phology as  an  undecomposable  structure,  consisting  of  hydrogen 
and  boron,  which  latter  we  also  regard  as  monatomic,  so  that  its 
atomic  weight  is  3  or  4,  according  as  it  is  reduced  or  unreduced. 
Azote,  also,  we  regard  as  a  molecule,  consisting  of  two  atoms  in 
union,  each  uninsulable  by  itself,  so  that  the  elemental  weight  in 
azote  is  not  14,  but  7.  Sulphur,  also,  we  hold  to  be  a  tetratom 
(not  always  undecomposable),  so  that  its  atomic  weight,  =  32,  is 
in  reality  4  x  8,  as  that  of  oxygen  gas,  =  16,  is  2  x  8.  But  even 
disregarding  altogether  these  peculiar  views,  it  must  be  granted 
tliat  the  brain  consists  of  matter  in  a  state  of  extreme  analysis, 
while  yet  it  is  certain  that  each  individualised  molecule  of  brain 
is  very  large  compared  with  any  other  known  molecule.  More- 
over the  myo-neuro-cerebral  apparatus,  considered  as  an  organism, 
is  as  large  as  the  animal  itself.* 

*  If  we  dare  hope  thnt  at  last  Liebreich  has  obtained  the  trne  brain  and  nerve- 
axis  element,  it  is  eminently  illustrative  of  the  views  advanced  in  the  text,  and 
of  oar  entire  molecular  morphology.  Thus  our  cosmical  law  of  assimilation,  and 
tlie  cyclical  economy  which  it  implies,  leads  us  to  expect  that  the  ultimate  and 
highest  product  of  molecular  synthesis,  the  cerebral  element,  will  be  a  representa- 
tive also  of  the  first  and  lowest.  Now  where,  as  in  our  philosophy,  we  have  to 
combine  only  equal  and  similar  forces,  the  first  and  lowest,  as  has  been  demon- 
strated by.  Boscovich,  is  a  tetradic  combination  of  four  material  elements  or  units 
of  weight.  For  each  of  these  four,  then,  as  the  ultimate  and  highest  product,  let  us 
substitute  the  most  perfect  hydrocarbon  known,  viz.,  the  waxy=(Cj  H^)^''*= 
^60  ^60  (Hclene)  introducing  into  it,  however,  N  instead  of  2C,  and  to  protect  it 
from  the  action  of  the  oxygen  which  circulates  everywhere,  let  us  mail  each  of 
the  four  dodecatoms  of  which  the  tetradic  combination  consists  by  one  atom  of 
oxygen,  except  the  four  regions  which  are  secluded  from  tlie  external  oxygen  by 
being  in  the  interior  of  the  tetrad ;  then  let  us  place  an  atom  of  phosphorus 
on  the  pole,  and  we  obtain  the  formula  C^s,  H,4o  N4  0^^  P.    Now,  this  is  pre- 
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We  have  here,  then,  evidence  at  once  of  intense  synthetic  and 
intense  analytic  action.  And  as  the  product  of  the  latter  we 
obtain  a  great  volume  of  organic  or  individualised  aether,  sup- 
ported and  determined  in  its  mode  of  action  by  a  scaffolding  of 
molecules,  which  scaffolding  is  all  that  has  been  hitherto  taken 
into  consideration  by  the  anatomist  and  the  chemist.  And  as  the 
product  of  the  former,  the  synthetic  action,  shall  we  not  expect  in 
the  centre  or  focus  of  action  of  this  vast  aetherial  structure,  an  uni- 
fication of  the  aether  there  into  a  new  unity,  an  unity  constituted 
by  a  much  greater  amount  of  substance,  and  consequently  much 
more  highly  endowed  than  those  unities  which  we  have  supposed 
to  be  generated  in  the  centres  of  the  aetherial  clusters,  aggregated 
without  any  apparatus  in  the  celestisd  spaces  ?  The  analogy  of 
Nature,  according  to  our  conception  of  it,  leads  to  nothing  els& 

But  here  it  is  well  to  mark,  that  when  we  speak  of  this  Being, 
whose  existence  we  are  led  to  look  for  in  the  brain,  we  mean  only 
that  its  centre  of  force  or  action  will  be  there ;  we  do  not  mean 
that  it  is  really,  either  physically  or  metaphysically,  limited  and 
confined  within  the  brain.  To  assign  to  it  a  boundary  in  space, 
or  rather  in  the  aether,  is  impossible.  Even  in  reference  to  the 
setherial  and  the  material  elements,  it  is  impossible  to  assign  a 
limit  where  they  cease  to  exist  as  agents,  and  therefore  cease  to 
exist  in  the  only  sense  in  which  existence  possesses  any  value,  or 
can  indeed  be  conceived  by  us.  With  regard  to  all  the  three,  a 
centralised  force  or  centre  of  force  (which  two  expressions  we 
regard  as  the  same)  is  the  only  conception  of  a  truly  simple 
Being,  unit,  atom,  or  monad,  to  which  our  intelligence  is  adequate. 
Whilst,  therefore,  we  affirm  of  this  new  order  of  Being  that  its 
centre  of  force  and  action  must  be  in  the  brain,  let  no  one  suppose 
that  we  affirm  that  it  is  wholly  there,  or  even  its  centre  of  force, 
though  normally  yet  unalterably  there.  It  may  safely  be  regarded 
aa  co-extensive  in  its  Being  with  the  aetherial  tissue  which  gives 
it  birth,  and  of  which  it  is  the  reciprocal,  and  consequently  co-ex- 
tensive also  with  the  bodily  organisation.  But  how  far  beyond 
the  organisation  it  may  exert  some  kind  of  agency  or  other,  and 
therefore  exist  as  an  agent  of  some  kind,  it  is  impossible  to  deter- 
mine.   Nor  need  the  man  of  science  of  the  popular  type  grudge 

cisely  the  formula  of  Liebreich  for  his  brain-stuff  (Protagon).  But,  according  to 
our  phUosophy,  this  is  only  a  least  element.  The  "  molecule  "  of  cerebro-nenral 
matter,  according  to  its  condition,  may  consist  of  4,  or  8,  12,  20,  or  82  of  such 
elements,  the  last  containing  no  fewer  than  2,164,080  units  of  weight. 
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US  such  a  view.  It  is  only  that  which  he  himself  holds  of  every 
atom  of  matter,  when  he  tells  us  that  every  atom  of  matter  gravi- 
tates towards  the  Sun;  for  such  gravitation  inevitably  implies 
that  in  some  manner  or  other  every  atom  of  matter  extends  as  an 
agent  to  the  sun. 

Let  us  not  attempt  here,  however,  to  ascend  the  psychical 
scale;  The  law  of  continuity  and  the  law  of  assimilation  conspire 
to  give  on  those  confines  of  Nature,  which  lie  between  the  purely 
Dynamical  and  the  purely  Volitional,  phenomena  which  shall  be 
symbolical,  and  admit  of  a  plausible  explanation  either  way.  Ob- 
servation of  the  outside  of  things  and  Beings  merely,  such  as  the 
senses  alone  can  accomplish,  is  not  adequate  for  the  determination 
of  such  a  question.  An  eye  in  the  interior,  the  power  of  seeing 
and  of  knowing  what  is  going  on  in  the  centre  of  force  itself,  is 
needed.  Now,  that  we  have  in  the  human  organisation,  in  Self 
alone.  In  this  limitation,  however,  there  is  little  to  be  regretted ; 
for  man  is  undoubtedly  the  species  in  which  animal  organisa- 
tion culminates  in  our  planet.  He  is,  therefore,  all  independently 
of  our  better  means  of  knowing  what  is  in  him,  the  fittest  subject 
to  select  with  a  view  to  the  settlement  of  the  question.  Looking 
to  man,  then  looking  to  ourselves,  what  is  the  answer  that  we 
obtain  to  the  inquiry  as  to  the  presence  of  a  higher  power  than 
that  of  mere  matter  in  the  brain  ?  In  answer  to  this  question,  it 
were  a  mere  affectation  to  ask  for  evidence — evidence  of  a  force 
within  man  of  a  higher  order  than  the  merely  materiuL  The  con- 
viction of  entire  humanity  ever  has  been,  and  is  to  that  effect. 
The  eye  within  affirms,  with  all  the  confidence  of  which  affirma- 
tion is  capable,  that  there  is  a  will  in  man,  a  vis  voluntatis  which 
can  act  against,  and  to  a  certain  extent  overrule  the  vis  inertia: 
proper  to  the  organisation,  turning  as  it  pleases  the  latter  against 
its  natural  tendencies,  and  causing  the  mechanical  energy  proper 
to  it  to  flow  (within  limits  of  course)  in  such  channels  as  this 
inner  force  pleases. 

Moreover,  the  general  conviction  also  has  been,  that  the  central 
seat  of  action,  the  throne  of  this  new  power,  is  in  the  head.  A 
child  of  much  vivacity,  but  quite  unsophisticated  by  science  or 
philosophy  of  any  kind,  told  me  the  other  day,  when  not  getting 
on  well  with  her  lesson,  that  her  **  thinker "  was  not  right ;  and 
when  I  asked  her  where  her  thinker  was,  she  replied, "  in  my 
head." 

The  action  of  such  thought,  as  is  calculated  to  awake  emotion^ 
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on  the  action  of  the  heart  and  viscera^  has^  indeed,  naturally 
brought  it  to  pass  that  the  latter  organs  have  often  been  regarded 
as  the  seat  of  the  soul  in  certain  of  its  powers  at  least.  But  it 
may  be  said  that  nothing  is  better  ascertained  now  than  that 
it  is  in  the  brain,  in  all  normal  states  of  existence  at  least,  that 
this  centre  of  supermaterial  force  has  its  residence.  Nothing  is 
better  ascertained  than  that  it  is  only  so  long  as  the  brain  func- 
tions normally,  and  all  the  remote  parts  of  the  organisation  are 
kept  in  what  may  be  called  continuous,  or  transparent,  or  tele- 
graphic relationship  with  the  brain,  that  the  manifestation  of  the 
centralised  force  within  is  complete. 

And  here  an  interesting  inquiiy  presents  itself  as  to  the  rela- 
tions  of  the  ganglia  dififused  through  the  organisation  to  the  power 
which  is  centralised  in  the  brain.  But  we  cannot  enter  upon 
that  inquiry  here.  It  may  be  merely  stated  in  general  terms, 
that  under  the  law  of  assimilation,  we  are  to  expect  the  paral- 
lelism to  be  complete,  and  that  whatever  the  ganglions  are  and 
do  in  relation  to  the  brain,  they  are  and  do  also  in  reference  to 
the  supermaterial  agent,  whose  centre  of  power  we  have  been  led 
to  expect  in  the  brain. 

But  why  persist  any  longer  in  the  use  of  such  novel  and 
affected  terms  as  we  have  been  just  using — "  supermaterial,"  and 
the  like  ?  What  we  have  found  as  the  function  of  the  material 
or  molecular  economy  in  its  culminative  action,  is  manifestly 
nothing  else  than  the  birth  of  a  Being  whose  endowments  are 
those  of  a  Spirit,  and  whose  continued  existence  in  the  universe, 
therefore,  if  it  exist  at  all,  will  be  secured  by  virtue  of  its  true 
unity,  when  the  molecular  structure,  the  organisation  which 
rocked  and  nursed  it,  ceases  to  act,  and  to  hold  together  any 
longer.  To  the  expectation  of  such  a  Being,  we  are  led  by  the 
very  same  law,  and  a  regard  to  the  very  same  process  as  gave  us 
first  the  setherial  element,  and  then  the  material  element.  And 
if  such  a  Being  do  not  exist,  cosmical  law  is  not  completely  ful- 
filled. If  synthesis  has  come  to  a  close  with  the  construction  of 
material  molecules  and  masses  (which  is  the  materialistic  belief), 
it  will  have  come  to  a  close  when  its  functioning  is  defective 
as  to  the  unity  resulting.  Now,  that  is  contrary  to  the  expecta- 
tion of  Reason  and  to  the  analogy  of  Nature.  In  that  case  also 
cosmical  action  will  not  have  been  cyclical.  Tliat  which  began 
in  spirit  will  not  have  ended  by  a  return  into  spirit  again.  It 
wiU  have  broken  down  half  way  in  something  immeasurably  in- 
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ferior  to  spirit.  And  the  very  existence  of  a  creation,  or  of  finite 
Being,  by  whatever  name  we  may  call  it,  wQl  stiU  continue 
an  inscrutable  mystery ;  for  every  one  must  admit  that  merely 
mechanical  force,  acting  according  to  some  mathematical  power  of 
the  distance,  and  blind  unconscious  attractions  and  repulsions,  are 
infinitely  inferior  to  liberty  or  free  power  with  thought  and  feel- 
ing as  the  guide  of  action.  But  from  all  these  embarrassments  our 
theory  relieves  us.  Instead  of  a  mystery,  our  view  of  things  has 
presented  the  material  universe  to  us  as  an  intellectual  system, 
as  a  beautiful  and  bright  cloud  in  the  boundless  azure  of  the 
spiritual  world.  Far  from  being  eventually  an  insurmountable 
barrier  to  the  creation  of  spirits  by  a  natural  mode  of  birth,  the 
material  system,  if  our  view  be  accepted,  has  been  made  the  very 
instrument  of  accomplishing  that  which  it  threatened  at  first  to 
prevent  altogether,  the  instrument  of  completing  the  cycle  of 
creation,  so  that  what  took  its  rise  in  spirit  may  return  at  its  close 
into  spirit  again. 

The  myo-neuro-cerebral  organisation  in  the  material  economy, 
more  shortly  the  animal  kingdom,  is,  according  to  our  philosophy, 
such  an  apparatus  that  we  may  expect  in  its  focus  of  action  the 
birth,  growth,  and  residence  of  a  psychical,  ultimately  a  spiritual, 
principle.  And  in  keeping  with  this  deduction,  the  observation  of 
phenomena,  and  the  consciousness  of  reflecting  men  in  all  ages, 
have  either  affirmed  or  implied  the  existence  of  such  a  principle 
in  man. 

The  only  argument  that  has  even  been  felt  or  expressed  against 
its  existence  is  the  observed  co-ordination  which  obtains  between 
the  manifestation  of  mental  power  in  the  individual  and  the 
perfection  of  his  cerebral  organisation,  as  also  the  continued 
dependence  of  the  mental  powers  for  all  their  manifestations 
(outwardly,  at  least)  upon  the  state  and  action  of  the  brain  and 
nerves  at  the  time.  There  has  thence  arisen  the  temptation  to 
infer,  and  in  our  own  day  the  inference  is  very  often  made,  espe- 
cially by  the  merely  anatomical  student,  that  mental  phenomena 
are  merely  transient  functionings  of  the  brain,  destitute  of  all 
basis  of  their  own,  and  utterly  incapable  of  being  perpetuated 
when  the  currents  in  the  living  brain  have  ceased.  Most  mate- 
rialists do,  indeed,  say  that  though  science  gives  no  countenance 
to  immortality,  yet  faith  is  free  to  believe  in  such  a  doctrine. 
But  this  is  nothing  better  than  a  coup  de  grace  to  the  doctrine. 
Faith  is  the  evidence  of  things  not  seen.    But  here,  on  the  other 
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baud,  our  so-called  science  pretends  to  see  and  to  let  others  see 
also.  It  excludes  faith  by  usurping  its  place  by  a  pretended 
vision.  And  if>  in  the  next  breath,  it  commends  faith,  that  is 
only  done  pro  forrruu 

But,  according  to  our  theory,  the  entire  argument,  so  far  as  it 
bears  against  the  substantial  and  possibly  separable  existence  of 
mind,  completely  vanishes.  According  to  our  theory,  the  most 
complete  co-ordination  and  interdependence  between  brain  and 
mind  must  exist  The  phenomena  must  be  precisely  as  they  are 
found  to  be.  Eegarded  from  our  theory  as  the  point  of  view, 
the  actual  phenomena  are  all  verifications  of  that  theory. 

Moreover,  that  theory  also  explains  spontaneously,  and  gives 
as  an  integral  part  of  itself  phenomena  which  the  materialistic 
theory  utterly  fails  to  explain.  If,  for  instance,  as  materialism 
maintains,  thinking  be  merely  the  functioning  of  the  brain,  and 
if  memory  be  nothing  more  but  tracts  or  traces  of  some  kind  in 
the  brain,  whether  those  of  Hartley  or  of  Bain,  or  of  some  thing 
or  some  one  else,  how  could  persons  in  extreme  age  reproduce,  as 
they  often  do  with  exquisite  detail,  the  incidents  of  their  early 
life  ?  During  the  interval  between  childhood  and  age  every  atom 
of  the  brain  has  been  changed  and  changed  over  and  over  again, 
no  one  knows  how  often ;  and  the  modes  of  action  and  currents 
of  the  brain  in  age  must  be  very  dififerent  from  what  they  were 
in  youth.  In  fact,  at  one  and  the  same  moment  a  brain  may 
be  so  defective  outwardly,  that  it  cannot  receive  external  im- 
pressions so  as  to  enable  the  mind  to  retain  for  five  minutes  an 
incident  which  has  just  occurred,  though  perhaps  a  very  interest- 
ing one,  and  yet  some  incident  which  occurred  long  ago,  that 
mind  can  recall  and  narrate  in  all  its  details  with  intense  vivid- 
ness. The  same  mind  may  have  retained,  and  can  repeat  an  ex- 
perience whose  time  of  occurrence  may  have  been  threescore  and 
ten  years  ago,  while  yet  it  cannot  do  the  same  for  that  which  has 
occurred  within  the  current  quarter  of  an  hour  I  Now,  if  this  be 
the  functioning  of  the  brain  merely,  without  any  other  basis  for 
memory  within  the  brain,  it  is  surely  a  very  wonderful  pheno- 
menon, nay,  it  is  wholly  inexplicable  and  anomalous.  Yes ;  in 
reference  to  this  and  many  other  phenomena,  materialism  can 
only  get  out  of  the  difficulties  which  it  creates  for  itself,  by  sup- 
plementaiy  hypotheses  invented,  not  because  there  is  evidence  for 
them,  but  "  to  save  appearances." 

According  to  our  view,  on  the  other  hand — which,  be  it  remem- 


MATERIALISM  WHOLLY  INADEQUATE.  159 

bered,  is  that  which  the  common  sense  of  mankind  in  general  has 
dictated — such  a  phenomenon  in  memory  as  that  which  has  been 
referred  to  is  precisely  that  which  is  to  be  occasionally  expected. 
The  soul  within,  supposing  it  to  be  still  in  full  organic  relation- 
ship with  the  organ  of  speech,  and  thus,  in  so  far  at  least,  to 
possess  the  full  power  of  manifesting  itself  outwardly,  is,  by  the 
hebetude  of  the  aged  brain,  somewhat  emancipated  from  the  im- 
pressiveness  of  its  environments  in  the  outwaixl  world  It  is  thus 
more  or  less  relieved  from  the  necessity  of  attending  and  of 
being  assimilated  to  them.  Hence,  in  the  exercise  of  its  intrinsic 
assimilative  power,  it  spontaneously  assimilates  itself  to  itself  as 
it  formerly  existed,  and  thus  brings  up  into  the  sphere  of  con- 
sciousness, and  animates  the  socially  disposed  organ  of  speech 
with  the  reproduction  in  detail  of  those  states  which  bring 
up  along  with  them  the  still  charming  aura  of  early  years. 
And,  if  there  really  be  a  spirit  in  man,  and  the  inspiration  of 
young  life  gives  him  memory,  as  the  inspiration  of  the  Almighty 
gives  him  understanding,  what  more  natural  ?  But  if  there  be 
nothing  permanent  in  man,  but  an  ever  changeful  flow  of  atoms, 
what  so  incomprehensible  ?  Is  it  maintained  that  the  brain  is  of 
a  glandular  nature,  and  ought  to  have  some  secretion,  then  let 
that  doctrine  stand,  if  only  it  be  told  us  in  a  reasonable  way  what 
that  secretion  is.  If  it  be  so,  it  will  certainly  be  found  that  it  is 
neither  a  liquid  nor  solid,  nor  a  molecular  aggregate  of  any  kind, 
but  a  centralised  unity  or  monad,  powerful  enough  to  be  auto- 
kinetic  and  conscious, — not  a  "thought,"  or  a  thread  of  con- 
sciousness merely,  but  a  thinking  thing — a  spirit  which,  viewed 
in  its  somatic  relations  and  normally  impressed  by  them,  is 
usually  denominated  a  souL 

The  difference  between  the  view  of  the  materialist  and  that 
which  we  advocate  is  immense  in  all  that  relates  to  the  prospects 
of  humanity.  If  the  view  of  the  materialist  be  accepted,  then  the 
existence  of  the  mind  as  a  conscious  Being  or  consciousness,  ceases 
at  death,  nor  can  it  ever  be  revived  again.  If,  on  the  other  hand, 
the  view  here  advocated  be  accepted,  and  it  has  also  the  vote  of 
humanity  in  its  favour,  then  the  mind  is  no  more  transient  in  its 
action  or  destructible  in  its  nature  than  is  the  aetherial  element 
wherein  it  has  its  source,  or  the  material  element  which  is  its 
nurse.     In  other  words,  it  is  as  immortal  as  the  creation  itself. 

And  as  to  what  befalls  it  at  death,  the  change  may  possibly  not 
be  so  great  as  is  often  supposed ;  for  that  change,  according  to  our 
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theory,  is  merely  the  exchange  of  a  limited  and  specially  formed 
aetherial  medium  within,  which  is  upheld  by  the  brain  and  animal 
frame  as  its  scaffolding,  for  the  great  aetherial  medium  without, 
which  is  upheld  by  the  whole  heavens  and  earth  as  its  scaffolding. 
The  soul  is,  indeed,  at  the  same  time  set  free  from  its  material 
organic  investiture.  But  the  aggregative  and  assimilative  powers 
of  life,  as  known  to  us  in  the  world,  lead  to  the  inference  that 
the  soul  after  death  will  not  remain  long  naked,  so  to  speak,  and 
unsupported  by  a  vehicle,  but  on  the  contrary  that,  if  it  be  as  it 
ought  to  be,  it  will  forthwith  gather  around  it  and  be  clothed 
by  such  an  aetherial  form  as  will  be  suitable  to  its  weUbeing  in 
the  new  conditions  of  its  existence,  and  which  will  bear  that 
relation  to  the  body  in  which  it  formerly  dwelt,  which  the  cosmi- 
cal  law  of  assimilation  shall  determine.  Of  that  law  the  ten- 
dency in  the  circumstances  must,  in  the  first  instance,  be  to  mark 
out  individualised  forms  similar  to  those  which  formerly  in- 
vested the  individual  spirit  But  since  the  constructive  material 
is  merely  pure  and  simple  aether,  these  forms  will  all  be  ideals. 
The  reproduction  of  abortive  or  monstrous  forms  is  no  longer  to 
be  apprehended. 

Very  curious  and  interesting,  indeed,  are  the  inferences  to 
which  our  philosophy  leads  in  reference  to  the  after-life,  and  in 
singular  harmony  with  the  teachings  of  Kevelation.  But  they 
need  not  be  entered  upon  now,  and  our  work,  in  so  far  as  it 
relates  to  mind,  its  powers  and  capacities,  and  its  relation  to 
matter,  may  be  brought  to  a  close  here. 
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"I  say»  then,  Id  short,  that,  in  an  opinion,  I  look  upon  its  being  new  or  ancient,  and 
its  being  singular  or  commonly  received,  as  things  that  are  but  extrinsic  to  its  being  true 
or  false ;  and,  as  I  would  never  reject  a  truth  for  being  generally  known  or  received,  so 
will  I  not  conclude  an  opinion  to  be  a  truth  for  being  generally  known  or  received,  merely 
because  great  numbers  have  thought  it  to  be  so,  nor  think  an  opinion  erroneous,  because  it 
is  not  yet  known  to  many,  or  because  it  opposes  a  tenet  embraced  by  many.  For  I  am  wont 
|o  judge  of  opinions  as  of  coins.  I  consider  much  less,  in  any  one  that  I  am  to  receive, 
whose  inscription  it  bears,  than  what  metal  it  is  made  of.  It  is  indifferent  enough  to  me, 
whether  it  was  stamped  many  years  or  ages  since,  or  came  but  yesterday  from  the  iqint. 
Nor  do  I  regard  through  how  many  or  "how  few  hands  it  has  passed  for  current,  provided  I 
know  by  the  touchstone,  or  any  euch  trial,  purposely  made,  whether  or  no  it  be  genuine, 
and  does  or  does  not  deserve  to  have  been  current;  for  if,  upon  due  proof,  it  appears  to  be 
good,  its  having  been  long  and  by  many  received  for  such,  will  not  tempt  me  to  refuse  it. 
But  if  I  find  it  counterfeit,  neither  the  prince's  image  or  inscription,  nor  its  date  (how  an- 
cient soever),  nor  the  multitude  of  hands  through  which  it  has  passed  unsuq>ected,  will  en- 
gage  me  to  receive  it ;  and,  one  disavowing  trial,  well  made,  will  much  more  discredit  with 
me  than  all  those  specious  things  I  have  named  can  recommend."  —  BOYLE. 
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Sugars.    72. 

Sulphur.    30,  47,  63. 

Tellurium.    90. 

Thallium.    83,  96. 

Tin.    90. 

Tungsten.    90. 

Water.    61. 

Zinc.    83. 

Zote.    95. 


A  HINT  OF  OUR  PHILOSOPHY. 


THE  ACTUAL  STATE  OF  SCIENCE,  UNSATISFACTORY. 

In  the  actual  state  of  Science  the  phenomena  of  Nature 
and  the  Lahoratory  have  been  classified  to  .a  great  extent  and 
referred  to  Laws.  But  these  laws  are  very  numerous;  and  this 
makes  the  acquisition  of  Science  very  laborious.  Most  of 
them  also  rest  solely  on  an  inductive  or  empyrical  basis,  they 
have  been  reached  merely  by  observation,  they  give  no  ac- 
count of  themselves  to  Reason ;  and  this  places  them  in  a  very 
unsatisfactory  position  in  an  intellectual  point  of  view.  It 
obliges  the  man  of  Science  to  content  himself  with  intellectual 
despair  as  the  only  kind  of  intellectual  repose  which  the  ac- 
tual state  of  Science  allows  him. 

Is  no  further  reduction  of  these  laws  possible?  And  if 
they  may  be  reduced  in  numbers,  may  not  the  ultimate  laws 
or  law  approve  itself  as  a  dictate  of  Reason? 

It  cannot  be  denied  that  such  a  state  of  Science  were  in 
the  highest  degree  desirable.  We  are  commonly  told  to  de- 
spair of  it.  But  why  should  we?  If  the  law  of  intellectual 
progress  be  admitted  generally,  why  should  it  be  rejected  here, 
and  the  misadventures  of  the  past  be  made  the  rule  for  the 
future?  Of  all  theories  in  connexion  with  Nature  assuredly 
one  of  the  most  respectable  is  that  Nature  is  a  Creation. 
Now  if  it  be,  there  is  no  doubt  that  in  the  mind  of  the  Crea- 
tor Nature   is  not  a  multiplicity  of   things   as  it  is   in   the 
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actual  Science  of  our  day;  there  is  no  doubt,  that  Nature  is 
one  grand  Reality;  and  therefore  possibly  the  whole  action  of 
Nature  may  be  expressed  by  one  all-embracing  law.  Moreover 
if  it  be  the  creation  of  an  Intelligence,  and  this  is  implied  in  its 
being  a  creation,  there  must  also  be  a  sufficient  reason  for 
everything  in  it.  And  why  should  we  despair  of  finding  out  the 
reasons  of  things  so  far  at  least  as  our  intelligence  demands  in 
order  to  its  own  well-being?  It  is  surely  more  legitimate  to 
ascribe  our  still  existing  failures  in  finding  reasons  for  certain 
things  to  our  still  existing  ignorance  of  that  which  we  may 
possibly  know  hereafter,  than  to  any  radical  fault  in  our  in- 
tellect. Now  such  a  fault  would  exist  if  all  men  tended  to  ask 
that  which  cannot  possibly  be  answered,  and  the  best  men 
laboured  to  ascertain  that  which  can  never  be  known. 

It  is  now  many  years  since  the  Author  endeavoured  to 
shew  that  there  is  one  general  mode  of  action  which  when 
modified  according  to  circumstances  gives  all  those  varied 
modes  of  action  which  are  usually  regarded  as  laws  of  Nature. 
But  he  did  not  then  see  the  reason  of  that  law;  and  his  views, 
thus  incomplete,  ^hough  printed  and  placed  in  a  few  libraries 
for  preservation,  and  no  doubt  accessible  to  the  curious,  were 
not  pressed  upon  the  public  and  are  scarcely  at  all  known. 
They  have  indeed  sometimes  been  noticed  by  the  flying  criti- 
cism of  the'  day,  but  most  frequently  by  writers  so  ignorant 
of  what  they  were  criticizing  that  it  was  painful  to  see  a  proper 
name  in  connexion  with  such  nonsense.*  The  author  has 
therefore  on  this  occasion  taken  care  that  contributors  to  the 
"Gay  Science"  shall  at  least  have  looked  into  his  work  deeper 
than  the  title-page  in  order  to  find  the  name  of  an  author  to  whom 
they  may  shew  their  superiority  on  the  subject  which  he  hand- 
les—  a  subject  to  which  he  has  devoted  the  leisure  of  a  life- 
time —  so  fruitlessly  in  a  social  point  of  view  —  if  this  be  all 
that  awaits  him. 

But  now  along  with  an  all-embracing  law  he  is  able  to 
see  the  reason  of  it.  And  having  thus  been  enabled  to  com- 
plete the  train  of  thought  in  relation  to  it,  and  having  found 

*  As  quite  an  exception  to  this,  there  must  he  entered  here  the  name 
of  The  Contemporary  Review.  That  work,  as  in  reference  to  the  suhjects 
generally  which  it  handles,  speaks  (July  1866)  with  great  intelligence  as 
to  the  author*8  views  and  altogether  in  a  manner  which  he  has  found  to 
be  very  gratifying  and  encouraging.    There  may  have  been  others  also. 
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a  philosophy  which  is  of  value  to  himself  he  naturally  desires 
to  present  it  to  others.  He  has  good  evidence  that  there  are 
a  few,  though  at  the  present  moment  they  may  be  but  a  few, 
who  are  deeply  dissatisfied  with  the  shallowness  of  that  which 
is  only  popularly  admired  as  Science,  and  who  are  thirsting 
for  a  view  of  Nature  which  shall  both  in  its  application  be 
more  adequate  to  explain  phenomena,  and  in  itself  more  pro- 
found and  soul-satisfying.  It  is  for  these  in  the  meantime  that 
he  publishes  his  results;  for  others  liereafter. 


THE  COSMICAL  LAW. 

The  cosmical  or  all-embracing  law  referred  to  has  been 
named  from  that  operation  of  it  which  is  most  important  to 
us,  that  by  which  our  organisation  is  redintegrated  and  our 
energy  maintained  from  hour  to  hour,  namely.  Assimilation. 
And  the  reason  of  it  appears  on  our  considering  the  conse- 
quences of  that  view  of  Nature  which  has  been  already  alluded 
to,  namely  that  Nature  is  the  creation  of  an  Allsufticient  Crea- 
tor—  a  view  which  may  certainly  be  characterized  as  the  most 
natural  as  well  as  the  most  respectable,  since  it  comes  most 
spontaneously  to  every  one  and  has  been  most  generally  held 
by  the  most  reflective  minds  of  all  ages. 

From  this  relation  it  results  that  nothing  which  is  quite 
new  in  creation  is  possible;  for  in  the  Creator  himself  all 
fulness  dwells  from  all  eternity.  Whatever  is  not  self-con- 
tradictory or  self-destructive  is  already  anticipated  and  has 
already  a  place  in  the  Divine  Mind,  either  as  knowing  or  as 
being.  In  the  Divine  Mind  there  is  already  the  archtype  of 
every  thing  that  is  possible.  Moreover  it  is  incredible  that  an  Al- 
mighty Creator  should  award  existence  to  anything  which  should 
not  be  an  expression  of  His  will,  anything  which  should  not  be 
responsive  to  Him  and  a  manifestation  of  Him.  In  a  word  the 
creation  cannot  be  but  a  mirror  which  shall  reflect,  or  a  lumi- 
nary which  shall  radiate,  or  a  treasury  which  shall  dispense  the 
wealth  and  the  glory  of  the  Infinite.  Hence  in  its  Being  and 
its  action  every  created  thing,  and  all  creation  as  one  thing, 
must  be  assimilated  and  assimilative.  In  fine  Assimilation 
must  be  the  watch-word  and  the  law  of  the  creation. 

Hence  also  we  are  enabled  at  once  to  see  that  the  creation 


must  be,  as  it  is  found  to  be,  a  Cosmos;  for  it  is  the  rescript 
of  a  perfect  Intelligence  in  whom  the  love  of  order  cannot 
but  be  supreme. 

Cosmical  Law  then  at  the  fountain-head  is  One  only. 

But  the  various  breaks  in  knowledge  commonly  called 
branches  of  Science,  which  our  intellectual  weakness  and  the 
shortness  of  life  necessitate,  render  it  convenient  to  have  a 
number  of  laws  to  refer  to  rather  than  one  only.  For  if  one 
only  it  might  often  seem  unrelated  to  the  phenomena  to  be 
explained  and  demand  many  words  to  connect  it  with  them. 
Let  us  therefore  here  resolve  our  all-embracing  law  into 
three  and  these  in  two  sets.  And  let  us  express  them  in 
terms  which  are  applicable  to  material  Nature  to  which  alone 
the  following  pages  are  devoted.  The  two  sets  take  their  rise 
in  the  twofold  fact  that  the  finite  assimilates  itself  on  the  one 
hand  to  the  Infinite,  and  on  the  other  hand  to  itself. 

I.  From  the  assimilation  of  the  finite  to  the  Infinite  we 
obtain  The  Law  of  diffusion  or  expansion  on  the  one  hand  and 
The  Law  of  Individuation  or  condensation  on  the  other,  and  as 
their  harmonized  product  in  the  material  economy  The  Law 
of  the  Perfect  in  Form  (symmetry  culminating  in  Sphericity). 

II.  From  the  assimilation  of  finite  objects  each  to  itself 
and  all  to  each  other,  we  obtain  The  Law  of  the  permanence  of 
the  properties  of  matter  and  The  Law  of  Types  or  Species  on 
the  one  hand,  and  the  phenomena  of  affinity  and  transforma- 
tion and  The  Law  of  Generic  Resemblance  on  the  other.  And 
as  their  harmonized  product  we  obtain  The  Law  of  the  con- 
servation of  Energy,  Of  all  of  these,  continual  illustrations  will 
occur  as  we  proceed  and  they  need  not  be  dwelt  upon  here. 


OF  SUBSTANCE. 

What  now  as  to  Being  or  Reality  which  is  the  postulate 
of  all  thought  and  which  our  cosmical  law  of  assimilation 
requires  us  to  ascribe  to  the  creation  if  we  ascribe  it  to  the 
Creator?  Are  there  between  sixty  and  seventy  diflferent  kinds 
eveu  of  material  substance  alone,  and  in  this  small  planet  of 
ours  alone,  not  to  speak  of  spiritual  Beings  which  are  greatly 
out  of  favour  in  the  present  day,  or  of  aether,  the  claims  of 
which  to  the  award  of  existence  are  in  a  better  way  now  than 
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they  were  during  the  last  century?  In  a  word  is  created  sub- 
stance of  many  kinds  which  differ  from  each  other  in  their 
very  grounds?  Or  when  viewed  ultimately  and  in  its  ground  is 
there  but  one  kind  of  created  substance  only?  Our  cosmical 
law  suggests  that  as  the  Creator  Himself  is  only  one  in  sub- 
stance so  also  will  the  creation  be  to  which  he  awards  exi- 
stence. And  here  let  it  not  be  immediately  inferred  that  the 
extreme  simplicity  of  this  deduction,  made  as  it  is  in  the  face 
of  all  the  variety  and  multiplicity  of  individualized  objects 
that  there  are  in  the  Universe,  will  necessarily  involve  us  in 
difficulties.  Different  Beings  whether  classes  or  individuals  are 
known  to  us  not  by  any  difference  in  their  substance  but  only 
by  differences  in  their  attributes.  And  since  Being  or  Sub- 
stance and  Power  or  Potentiality  differ  from  each  other  only 
in  conception,  only  as  the  statical  differs  from  the  dynamical, 
it  is  reasonable,  nay  in  the  circumstances  it  is  alone  legit- 
imate to  suppose  that  it  is  not  in  virtue  of  some  absolute 
difference  in  substance  (for  none  appears)  but  only  from  differ- 
ences in  the  quantity  or  intensity  of  substance  or  power  in  the 
individual  that  different  individuals  display  such  different  po- 
tentialities or  endowments  as  they  do  display,  and  come  to 
be  justly  classified  as  they  are  into  various  orders  of  Beings. 
What  the  best  classification  of  these  various  orders  may  be, 
we  who  are  confined  to  a  small  planet  with  a  small  orbit  in 
the  heavens  are  not  in  a  good  position  to  determine.  But 
there  are  three  which  present  themselves  on  all  hands  as 
very  distinctly  marked  and  which  viewed  in  the  aggregate  are 
The  Spiritual,  The  Aetherial,  and  The  Material. 


OF  SPIRIT. 

Which  of  these  three  orders  of  Being  are  we  to  take  as 
the  type,  as  that  in  constituting  which  finite  Being  culminates 
and  justifies  its  own  existence  though  finite  and  therefore 
necessarily  imperfect?  This  question  is  not  more  distinctly 
answered  by  the  voice  of  intelligence  which  is  the  highest  of 
all  than  it  is  by  our  cosmical  law.  For  in  as  much  as  the 
Author  of  all  is  Himself  a  spiritual  Being  that  law  leads  us 
to  expect  that  the  type  of  created  Being  shall  be  spirit  also. 
Nor  can  Being  in  any  object  be  so  attenuated  or  so  far  re- 
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moved  from  Him  who  filleth  all  in  all,  but  it  must  surely  still 
retain  an  aura  of  the  spiritual  nature. 

This  inference  as  to  the  typical  character  of  Spirit  in  the 
Cosmos  may  be  otherwise  put  thus.  An  indiyidualized  Being  is 
a  Spirit  when  by  the  preservation  of  a  true  unity  in  his  Being 
notwithstanding  its  quantity,  the  intensity  or  energy  of  Being 
which  he  possesses  is  such  as  to  impart  to  him  self-directive 
power  instead  of  the  power  of  resting  merely  when  he  rests 
or  of  driving  merely  as  he  is  driven,  that  is,  when  it  is  such 
as  to  impart  to  him  the  vis  voluntatis  instead  of  the  vis  iner- 
tiae,  and  along  with  this,  perception  and  memory  and  desire  and 
aversion,  instead  of  a  blind  receptivity  of  special  impressions 
only  and  mere  atavism  with  attraction  and  repulsion.  Since 
then  the  Creator  is  infinite  in  (the  energy  or  intensity  of)  his 
Being  and  is  truly  One,  creation  in  obeying  the  law  of  assim- 
ilation  is  to  be  expected  to  be  either  wholly  a  spirit-world 
from  the  first,  or  if  otherwise,  to  tend  continually  in  that 
direction. 

As  to  the  mental  powers  and  capacities  of  spirits  by 
which  they  are  so  fully  differentiated  from  all  other  orders 
of  finite  Being  whether  material  or  aetherial  it  has  been  shewn 
in  the  first  part  of  this  work  that,  with  the  exception  of  that 
autokinetic  action  which  is  the  characteristic  of  spirit,  they 
are  all  phenomena  of  Assimilation,  now  to  the  Creator  giving 
Reason,  now  to  self  giving  Consciousness,  now  to  the  world 
giving  Perception  and  Memory  —  the  very  term  "idea"  which 
has  been  consecrated  from  a  remote  antiquity  as  most  proper 
to  the  phenomena  of  the  spiritual  world  meaning  "an  assimil- 
ation", 
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We  have  conceived  the  existence  of  an  universe  consist- 
ing solely  of  spiritual  Beings.  Now  such  a  conception  carries 
with  it  an  answer  to  the  question  in  Theodicy  why  a  Being 
who  is  absolutely  perfect  in  Himself  should  award  existence, 
as  we  see  that  He  has  done,  to  that  which  being  finite  cannot 
but  be  imperfect ;  for  spiritual  Beings  are  the  proper  subjects 
of  enjoyment;  and  assuredly  enjoyment  is  such  an  excellence 
that  it  is  a  warrant  for  existence;  and  an  encrease  of  enjoy- 
ment if  it  be  possible  is  a  warrant  for  creation.  But  however 
absolute  the  fulness  of  the  Infinite,  and  however  perfect  His 
own  enjoyment  or  ever-blessedness,  still  such  is  the  nature  of 
enjoyment  that  while  One  only  exists  One  only  can  eiyoy.    By 
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a  creation  on  the  other  hand  of  sentient  creatures  whose  well- 
being  shall  imply  enjoyment,  these  creatures  being  placed  in 
circumstances  favourable  to  their  wellbeing,  enjoyment  may 
be  multiplied  without  end. 


OF  AETHER, 

Theodicy  and  our  Theory  therefore  equally  suggest  a  crea- 
tion which  shall  consist  wholly  of  spiritual,  psychical  or  sentient 
Beings.  But  such  an  universe,  it  appears  not  obscurily,  could 
not  exist  under  universal  assimilation  as  the  cosmical  law.  For 
among  the  attributes  of  the  Infinite  there  is  not  only  Unity, 
there  is  also  Immensity.  His  Being  and  power  are  everywhere 
present.  Under  the  influence  of  the  divine  Immensity  then  finite 
Being  under  the  law  of  assimilation  must  tend  to  be  diffused 
and  to  be  found  in  space  to  the  utmost  degree  possible.  It 
must  tend  to  be  everywhere  present.  Now  this  it  can  be, 
since  it  is  finite,  only  by  being  partitioned  into  the  smallest 
unities  of  which  it  is  capable.  Moreover  in  being  so  partitioned 
it  may  also  obey  the  law  of  assimilation  in  respect  of  the 
Unity  of  the  Creator,  for  each  element  may  itself  be  an  unity. 

It  is  further  to  be  remarked  that  these  diffused  elements 
being  all  attenuated  to  the  last  degree  that  is  possible  to  finite 
substance  must  all  be  identical  with  each  other,  except  in  the 
relative  positions  in  space  which  each  occupies.  And  in  this 
respect  as  well  as  in  the  quantity  or  intensity  of  Being  in 
the  individual  the  aetherial  world  which  we  are  now  consider- 
ing must  differ  completely  from  the  world  of  Spirits.  With 
regard  to  the  latter  nothing  appears  to  present  the  indivi- 
duals which  constitute  it  from  possessing  different  quantities 
or  intensities  of  Being  and  consequently  different  potentialities 
or  powers.  Nothing  appears  to  prevent  the  spiritual  world 
from  being  a  Hierarchy.  But  the  individuals  or  elements  in  the 
world  of  aether  must  be  everywhere  identical. 

As  to  their  self-assimilative  action  it  must  be  next  to  no- 
thing. But,  for  the  same  reason,  it  is  important  to  remark,  that 
the  medium  as  a  whole  must  be  eminently  suited  for  assimilating 
itself  to  other  Beings  and  things  that  are  placed  in  it.  It  must 
therefore  be  eminently  suited  for  representing  and  for  reporting 
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these  Beings  and  things  to  each  other  with  perfect  tmtiu  It 
must  also  for  the  same  reason  be  most  folly  dependent  on  the 
Creator  and  suited  for  manifesting  Him  as  He, is.  And  are 
not  these  anticipations  fully  yerified  by  the  phenomena  of 
that  medium  which  is  the  medium  of  vision,  of  light  and  col- 
ours, the  realm  of  all  visible  beauty  and  glory? 

Nor  should  we  stop  here  were  we  to  enter  upon  the  sub- 
ject in  detail  In  that  case  we  might  shew  that  while  the 
aether  aims  at  assimilating  itself  by  its  universal  diffusion  to 
the  Immensity  of  the  Creator,  it  aims  also  by  its  mode  of 
action  at  assimilating  itself  to  His  Eternity;  for  eternity  is 
not  as  we  are  somnolently  apt  to  suppose  a  beginningless  and 
endless  thread  of  time  extended  in  a  line.  Eternity  is  all 
time  wound  up  in  one;  it  is  an  abiding  simultaneousness, 
and  its  first  finite  manifestation  is  a  maximum  velocity.  And 
thus  instead  of  the  existing  physical  explanations,  all  of  which 
have  hitherto  been  complete  failures,  we  obtain  at  least  a 
metaphysical  explanation,  of  the  simultaneousness  of  universal 
attraction  and  the  extreme  velocity  of  light  &c. 


OF  MATrER. 

But  enough  and  more  than  enough  it  will  be  said  of  the 
Spiritual  world  and  the  Universal  aether,  both  of  which  are 
often  regarded  as  of  questionable  existence.  What  of  the 
Material  world  it  will  be  asked — that  world  which  to  the  men 
of  science  of  our  day  is  every  thing.  To  this  we  reply  that  in 
our  philosophy  the  material  world  far  from  being  the  whole 
universe  as  is  popularly  maintained  is  merely  an  incident  in 
it,  a  very  beautiful  as  well  as  a  very  vast  creation  no  doubt, 
but  still  only  of  the  nature  of  a  beautiful  cloud-work  or  pre- 
cipitate in  the  universal  aether. 

Assuming  the  aetherial  to  which  we  suppose  the  Creator 
to  have  awarded  existence  to  be  proceeding  towards  the  spi- 
ritual in  a  non-miraculous  way,  it  appears  that  the  material 
element  must  present  itself  in  the  first  instance,  instead  of 
the  spiritual.  This  the  inexorable  conditions  of  geometry  ap- 
pear to  demand.  Nor  let  it  be  hastily  inferred  that  in 
affirming  this  we  are  affirming  limits  to  almighty  power.   For 
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the  first  forthputting  of  almighty  power  must  consist  in  light- 
ing up  itself  with  perfect  intelligence,  and  geometry  is  me- 
rely intelligence  conceiving  the  relations  of  finite  portions 
of  something  when  occupying  finite  portions  of  space.  But 
hence,  in  the  redemption  of  Being  from  its  most  diffused 
and  attenuated  and  wholly  apathetic  state  to  a  state  in 
which  sensibility  may  be  restored,  it  appears  that  the 
aetherial  elements  in  the  first  instance  muertr  aggregate  and 
unify  into  an  order  of  individualities  or  elements  in  each  of 
which  the  quantity  or  intensity  of  Being  is  still  too  small  to 
have  recovered  and  to  be  able  to  manifest  autokinetic  power 
or  spiritual  endowment  of  any  kind.  For  the  evidence  of  this 
Chaps  III  and  IV  of  Book  I  of  the  work  now  in  the  Reader's 
hand  may  be  consulted.  We  are  indeed  to  expect  in  the  in- 
dividuals of  this  new  order  of  Being,  (in  as  much  as  there  is 
more  substance  in  each,)  more  individuality  and  higher  powers 
than  there  are  in  the  aetherial  element.  Instead  of  being  capable 
of  assimilating  itself  to  other  Beings  and  things  merely  as  to 
motion  and  rest,  which  is  all  that  the  aetherial  element  can 
do,  we  are  to  expect  that  this  new  element  shall  be  able  to 
assimilate  itself  to  itself  in  these  respects  also,  that  is,  to 
rest  as  it  rests  and  to  drive  as  it  is  driven.  We  are  also  to 
expect  in  it  phenomena  which  shall  be  reminiscences  and  anti- 
cipations of  spiritual  endowments  such  as  are  perception  and 
memory,  desire  and  aversion,  we  are  to  expect  in  it,  for  in- 
stance, a  receptivity  of  the  action  of  other  things  upon  it,  re- 
dintegration of  former  states,  attraction  and  repulsion.  Now 
these  anticipations  are  realized  in  the  material  element. 


THE  PASSAGE  FROM  THE  MATERIAL  TO  THE  SPIRITUAL. 

Thus  as  soon  as  the  Infinite  comes  into  relation  with  the 
finite,  as  soon  as  immensity  and  eternity  manifest  themselves  in 
terms  of  space  and  time  it  looks  as  if  by  the  intrusion  of  the 
material  element,  a  barrier  were  to  be  thrown  up  which  would 
prevent  access  to  the  realm  of  spirits  beyond,  and  put  a 
stop  to  their  creation  in  a  non-miraculous  way.  But  it  soon 
appears  that  there  is  no  danger  of  this.  The  material  elem- 
ent makes  its  apparition  in  nature  in  virtue  of  the  unifying 
or  synthetic   action  that  is  implied  in  the  cosmical  law  of 
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Assimilation.  But  that  action  cannot  and  does  not  terminate 
here.  Nor  can  we  legitimately  assign  a  limit  to  it  until  syn- 
thetic action  in  the  cosmos  has  proved  itself  coordinate  in 
intensity  with  analytic  action.  We  must  look  for  eflfects  of  a 
synthetic  action  as  perfect  as  those  of  the  analytic  action. 
And  since  the  analytic  action  partitions  completely  Being  or 
substance  ultimately  into  the  smallest  individualities  of  which 
Being  as  such  Tidmits  (the  aetherial  elements),  we  must  look 
in  the  cosmos  for  a  synthetic  action  which  shall  unify  com- 
pletely again  these  minima  into  new  individualities  ultimately 
of  the  greatest  power,  which  the  individualism  of  the  adjacent 
individuals  permits. 

What  response  then  let  us  ask  do  we  actually  find  in  Na- 
ture to  such  a  conclusion?  To  this  it  is  to  be  answered  that 
we  undoubtedly  find  the  synthetic  action  of  Nature  subsequent- 
ly to  the  genesis  of  the  Material  out  of  the  Aetherial  element 
going  on  with  unabated  energy;  and  we  are  warranted  by  the 
contemplation  of  Nature  no  less  than  by  our  theory  to  look 
for  effects  of  synthetic  action  as  perfect  as  those  of  analytic 
action.  Now  nowhere  within  the  compass  of  the  purely  material 
sphere  do  we  find  the  production  of  perfect  unities.  Such 
is  the  self-conservative  power  of  the  material  elements  that 
when  they  unite  they  unite  by  juxta-position  only,  and  nothing 
results  but  a  molecular  structure,  a  structure  which  can  be 
taken  to  pieces  again.  And  we  are  not  authorized  either  by 
mechanics,  dynamics,  chemistry  or  any  other  branch  of  science 
to  ascribe  to  any  merely  molecular  aggregate,  whatever  its 
mass  or  structure,  phenomena  of  quite  another  order  than 
those  which  are  truly  mechanical  or  chemical.  Assuredly  we 
are  not  authorized  to  ascribe  to  it  thought  and  feeling. 

But  the  course  of  molecular  synthesis  is  extremely  in- 
teresting and  calls  upon  us  to  inquire  into  its  meaning.  Thus 
having  prepared  for  itself  in  the  mineral  kingdom  a  ground 
to  stand  upon  Synthesis  marches  onwards  through  the  veget- 
able to  the  animal  kingdom,  which  by  universal  consent  culm- 
inates in  our  planet  in  Man.  Now  any  animal  and  specially  man 
considered  as  a  molecular  structure  merely,  may  be  justly 
described  as  a  myo-neuro-cerebral  apparatus  with  its  acces- 
sories to  give  nourishment,  support,  protection  &c.  Moreover 
in  this  organic  apparatus  which  unhappily  no  shorter  name 
than  that  which  has  been  given  can  characterize  as  an  unity 
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(which  it  is),  and  in  which  molecular  synthesis  in  our  planet 
culminates  we  also  see  analysis  culminating.  The  muscular 
system  which  is  its  peripheral  part  is  the  triumph  of  synthe- 
sis or  structure.  The  hrain  which  is  its  central  part  is  the 
triumph  of  analysis  or  volume,  under  the  condition  that  the 
result  shall  still  be  concrete.  The  brain  consists  of  elements 
the  atomic  weight  of  none  of  which  exceeds  a  low  number, 
and  they  are  kept  far  apart  by  means  of  hydrogen.  And  as. 
might  be  expected  in  these  circumstances  it  is  so  tender  that 
of  all  the  products  of  material  nature  it  is  the  first  to  de- 
compose after  it  has  ceased  to  live. 

And  now  what  as  to  use?  That  of  the  muscular  sy- 
stem is  obvious.  It  is  to  move  a  system  t)f  fulcra  and  levers 
and  so  to  effect  motion.  But  what  as  to  the  brain?  With 
a  view  to  discover  this  we  may  remark  in  the  first  place  that 
it  is^the  centre  .of  the  entire  animated  system,  every  particu- 
lar muscle  and  the  whole  periphery  being  connected  with  it,  and 
the  action  of  all  led  into  it  by  innumerable  conducting  threads 
of  the  same  nature  as  itself.  We  may  safely  infer  therefore 
that  the  brain  must  be  a  focus  of  action  of  great  force,  and 
that  force  primarily  in  so  far  as  its  environments  are  con- 
cerned, centripetal.  In  the  second  place  we  may  remark  that 
compared  with  what  it  might  have  been  (but  for  analysis  culm- 
inating in  it)  the  brain  is  very  voluminous,  and  its  value  ob- 
viously depends  in  great  measure  on  its  volume.  Now  this 
fact  taken  in  connexion  with  its  highly  analysed  and  readily 
disintegrating  structure  seems  at  first  sight  strange.  But  it 
ceases  to  be  so  when  we  call  to  mind  that  in  the  very  degree 
that  it  ceases  to  be  a  dense  mass  of  heavy  molecular  matter 
while  yet  it  is  a  molecular  structure  it  comes  to  be  a  volume 
of  individualized  aether.  The  brain  commonly  so  considered 
with  its  fibres  and  ganglions  is  according  to  our  view  merely 
a  support  or  skeleton  to  a  large  unified  volume  of  a  hyaline, 
invisible,  imponderable  substance,  which  however  secure  it  may 
be  of  escaping  detection  by  the  eye  or  the  balance  is  yet  there, 
and  is  such  that  according  to  our  philosophy  it  may  be  ex- 
pected to  fulfil  a  most  important  function  in  nature. 

Here  in  fact  we  have  a  repetition  on  a  great  scale,  and 
by  the  use  of  the  material  element  as  the  instrument,  of  that 
aggregation  of  aetherial  elements  in  the  celestial  spaces,  from 
the  centripetal   action    of  which  we  infer  (Chap.  Ill)   their 
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perfect  synthesis  or  unification  by  confluence  in  a  definite 
small  number,  and  the  consequent  giving  to  Nature  of  a  new 
order  of  Being,  namely,  the  material  element.  In  this  repeti- 
tion then  of  the  same  structure  on  a  much  grander  scale 
in  the  brain,  what  are  we  to  expect  but  the  perfect  synthe- 
sis or  unification  by  confluence  of  aetherial  elements  again 
in  vast  numbers  in  that  organ  into  a  new  order  of  Being 
transcending  the  Material?  But  if  so  what  we  obtain  can 
be  nothing  else  but  a  psychical  or  spiritual  Being,  according 
as  the  synthetic  force  of  the  myo-neuro-cerebral  organ  which 
is  its  mother  and  nurse,  is  less  or  greater  —  an  organ 
which  may  obviously  be  of  no  less  value  to  its  inhabitant, 
when  its  efferent  or  centrifugal  action  has  commenced,  for 
it  must  serve  as  an  apparatus  to  it  for  communicating  with 
its  environments,  and  for  placing  itself  in  a  relationship  of  well- 
being  and  of  well-doing  in  the  world. 

Grant  this  coordination  of  the  synthetic  with  the  analytic 
force  in  nature,  and  oiir  conception  of  a  Cosmos  is  complete. 
The  power-loom  provided  by  the  Creator  for  weaving  the 
beautiful  web  of  Nature  is  perfect.  The  material  system 
which  threatened  at  first  to  put  a  stop  to  the  multiplication 
of  spiritual  Beings  altogether  is  converted  into  an  apparatus 
most  productive  of  sentient  Beings  in  all  varieties  that  are  cap- 
able of  enjoying  their  existence  until  the  soul  of  man  is  reached  — 
the  soul  of  man  which  is  not  only  alive  to  enjoyment  like  every 
sentient  nature,  but  which  can  also  compass  self-originated  or 
6od-like  action.  And  thus  the  all-important  truth  of  the  immor- 
tality of  the  feeling  and  thinking  principle  in  man  is  no  longer 
left  as  a  tenet  needing  to  be  held  by  faith  in  opposition  to  the 
indications  of  modern  science.  It  is  on  the  contrary  placed 
in  the  position  of  that  truth  towards  which  all  science  culm- 
inates. 


THE  SEEMING  CONFLICTS  IN  NATURE. 

Since  the  Cosmos  is  finite  and  the  condition  of  its  exi- 
stence (the  cosmical  law  of  assimilation)  calls  upon  it  to  imit- 
ate, even  to  the  impossible  undertaking  of  emulating,  the 
Infinite  a  seeming  conflict  in  many  respects  must  be  unavoid- 
able.   Thus  the  Infinite   is   at  once  absolute  Unity   and  ab- 
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solnte  Immensity.  Now  of  this  the  finite  conception  is  that  of 
two  opposite  extremes  neither  of  which  can  be  reached,  one  ex- 
treme all  development  and  expansion,  the  other  all  contraction 
and  concentration.  Hence  Nature  is  all  in  motion  in  opposite 
directions,  and  often  seems  to  conflict  with  herself.  That 
this  is  a  seeming  only  might  however  be  inferred  from  the 
fact  that  all  these  movements  originate  in  one  and  the  same 
idea,  obey  one  and  the  same  law  (assimilation)  and  aim  at 
one  and  the  same  end.  Accordingly  it  forms  one  of  the  in- 
tegral parts  of  the  Philosophy  of  the  inimitable  Leibnitz  that 
they  never  frustrate  or  extinguish  each  other,  and  that  the 
same  amount  of  energy  is  always  conserved  in  the  cosmos  — 
a  principle  which  is  now  generally  admitted,  and  of  which  one 
hears  much  as  a  discovery  of  our  own  day. 

But  the  incompetence  of  that  which  is  finite  to  assimilate 
itself  to  that  which  is  at  once  absolute  Unity  and  absolute 
Immensity  is  not  the  only  ground  of  seeming  conflict  in  Na- 
ture. The  Author  of  all  is  also  at  once  Immutable  and  Ever- 
living.  And  hence  phenomena  in  the  creation  when  assimilat- 
ing itself  to  the  Creator  in  this  respect,  which  are  in  their 
seeming  at  least  still  more  difficult  to  resolve.  Hence  the 
stability  for  ages  of  the  crystal  on  the  one  hand,  and  the 
changefulness  from  hour  to  hour  of  the  sentient  creature  on  the 
other,  and  that  not  merely  as  matter  of  fact,  but  as  the  con- 
ditions of  its  well-being;  for  normal  changefulness  accom- 
plishing itself  without  effort  in  a  sentient  nature  affects  the 
sensibility  of  that  creature  as  enjoyment.  But  such  changeful- 
ness is  the  abolition  or  the  destruction  of  stability.  It  is  there- 
fore opposed  to  mechanical  excellence.  Is  then  the  conflict 
between  the  truly  vital  and  the  excellently  mechanical  both  real 
and  insuperable?  If  so  then  perennial  enjoyment  can  only  be 
secured  in  the  spirit  world  into  which  the  merely  mechanical 
does  not  enter  at  alL 

But  let  us  not  on  that  account  disparage  the  mechanical, 
the  material.  Can  there  possibly  be  enjoyment,  at  least  such 
enjoyment  as  is  known  to  us,  without  the  knowledge  of  its 
opposite  correlative,  without  the  conception  at  least  if  not 
the  experience  of  suffering?  It  would  seem  that  there  cannot. 
But  if  so,  then  the  material  world  instead  of  merely  coming 
in  the  way  of  the  spiritual  world  as  a  barrier  (the  point 
of  view  in  which  it  presented  itself  to  us  at  first)  implying 
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as  it  does  a  discipline  in  suffering,  may  even  be  necessary  to 
that  in  virtue  of  which  alone  spirit  possesses  value.  Doubt- 
less the  conflict  here  also  is  only  seeming.  And  so  in  all  cases 
if  they  really  be  part  of  the  economy  of  Creation,  and  not  pro- 
ducts of  finite  wills.  Doubtless  in  reality  and  in  His  own 
thought  the  supreme  Intelligence  of  the  Great  Creator  sees 
harmony  only.  And  possibly  the  same  joy  may  be  in  reserve 
for  us  also  when  Science  shall  have  been  perfected. 

But  here  as  a  ground  for  setting  aside  our  entire  philo- 
sophy it  may  be  said  that  these  objective  conflicts  be  they 
all  seeming  only  or  be  they  all  real,  are  no  discouragements 
to  speculative  philosophy,  compared  with  those  subjective 
conflicts  which  take  their  rise  in  Reason  itself,  since  Reason 
when  venturing  on  such  cosmological  ideas  as  enter  largely 
in  such  philosophy  does  not  scruple  to  affirm  with  equal  con- 
fidence conclusions  which  are  directly  contradictory  of  each 
other.  This  is  a  very  serious  consideration.  But  it  has  re- 
ceived what  to  us  is  a  satisfactory  solution  in  our  1st  Part 
(On  Mind,  its  Powers  and  Capacities).  These  contradictory 
conclusions,  it  has  there  been  shewn,  instead  of  being  anti- 
nomies of  Reason  (though  the  admirable  Kant  regarded  them 
as  such)  are  only  antilogies  of  consciousness,  that  is,  pheno- 
mena of  perceptivity  not  pure  and  simple,  but  modified  (and 
generally  maltreated)  by  the  presence  along  with  it  in  the  same 
mind  of  a  personal  activity  which  in  itself  has  no  law  but 
that  of  liberty,  and  which  therefore  is  always  bent  on  denying, 
because  it  finds  that  all  belief  binds,  and  therefore  limits  the 
exercise  of  liberty. 
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CHAPTER  I. 

AN  INDICATION  OP  THE  AUTHOR'S  THEORY. 

1.  It  is  generally  said  that  of  all  kinds  of  knowledge  "science"  is 
the  most  certain.  And  this  is  true  when  by  science  is  meant  generali- 
sations which  when  once  reached  inductively  have  been  expanded  anew 
mathematically,  and  every  successive  equation  when  it  was  looked  for 
as  a  phenomenon  has  been  found  to  be  responded  to  by  observation. 

But  j^  is  only  a  very  small  part  of  science  commonly  so  called 
that  answers  this  description.  With  regard  to  the  bulk  of  "science**,  if 
extreme  vicissitudes  of  belief  on  the  part  of  "men  of  science**  are  evidence 
of  uncertanity,  it  may  be  affirmed  that  of  all  kinds  of  knowledge  none 
is  more  uncertain  than  "science"*. 

These  vicissitudes  are  strongly  shewn  by  the  universal  aether 
itself,  through  which  as  the  medium  of  light  all  men  obtain  almost 
all  their  knowledge,  and  with  which  we  in  particular  must  begin  our 
atomic  and  molecular  morphology  if  we  are  to  begin  at  the  beginning. 

Reality  in  constituting  the  universal  aether  exists  in  such  an 
exquisitly  attenuated  state  that  it  has  lost  almost  all  its  properties,  and 
among  others  self-manifesting  power  to  such  senses  as  we  possess. 
Hence  a  possibility  of  denying  the  existence  of  the  universal  aether  if 
anything  were  to  be  gained  by  doing  so.  Now  such  was  astronomy  as  it 
came  from  the  hands  of  Sir  J.  Newton  that  it  seemed  as  if  the  existence 
of  anything  whatever  in  the  celestial  spaces  would  make  the  planets 
lag  in  their  courses  and  ultimately  fall  into  the  sun.  And  in  a  word 
down  to  our  own  day  it  would  retain  the  theory  of  the  planetary 
motions  in  a  state  of  much  greater  simplicity  if  the  aether  were  out 
of  the  way  altogether.  Accordingly  during  the  last  century  the  aether 
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was  frankly  set  aside.  The  celestial  spaces  were  declared  to  be  a 
Tacuum.  And  in  the  equations  of  astronomy  the  celestial  spaces  are 
assumed  to  be  a  vacuum  to  this  day.  So  are  also  the  interiors  of  all  vessels 
from  which  all  ponderable  substances  have  been  withdrawn.  But  it  is 
no  longer  possible  to  maintain  this  view  as  a  physical  fact.  That  the 
movements  of  the  actual  heavens  should  respond  to  the  astronomical 
equations,  though  the  latter  are  admitted  not  to  represent  reality,  is  an 
instructive  fact  in  the  logic  of  science.  But  at  all  events  the  existence 
of  the  universal  aether  is  now  affirmed,  and  must  be  affirmed,  as  one  of 
the  most  elementary  facts  in  physical  science.  Nor  is  this  done  with 
hesitation. 

The  tendency  of  the  present  day  is  as  much  to  extravagance  of 
affirmation  on  this  side,  as  it  was  to  the  side  of  denial  during  the  last 
century.  Instead  of  a  vacuum  the  celestial  spaces  are  now  rather 
represented  as  a  plenum ;  and  sometimes  the  pressure  of  that  plenum 
is  conceived  as  tremendous;*  nay  sometimes  the  earths  orbit  is  spoken 
of  even  as  ''a  groove'*  which  our  planet  has  cut  and  cleared  out  for  itself 
in  a  region  which  is  not  merely  full  of  aether,  but  of  meteoric  matter, 
and  what  not.  Hence,  for  the  present  the  phenomena  of  radiant  heat 
and  light  seem  no  better  than  a  set  of  singularities  capable  only  of  moving 
our  wonder  not  of  satisfying  our  intelligence;  and  astronomy  considered 
as  a  physical  study  and  not  merely  as  a  mathematical  exercise  has 
been  thrown  into  a  state  of  complete  anarchy. 

2.  But  happily  the  course  of  science  during  the  same  epoch  has  not 
been  all  in  the  direction  of  complicating  its  data.  During  the  latter  part 
of  the  last  century  and  the  beginning  of  this,  chemists  too  elate  with 
the  great  improvements  which  were  then  being  made  in  analysis,  and 
too  unmindful  of  the  fact  that  those  elements  by  the  use  of  which  Nature 
weaves  the  beautiful  web  of  the  mineral  the  vegetable  and  the  animal 
kingdoms  have  been  previously  tested  by  her  as  to  their  stability  by  the 
ordeals  of  the  volcano  on  the  one  hand  and  of  abyssal  pressure  on  the 
other  (compared  with  which  the  analytic  processes  of  the  laboratory 
are  but  a  mimicry)  too  hastily  concluded  that  whatever  substances  they 
could  not  decompose  in  the  laboratory  are  to  be  regarded  as  essen- 
tially undecomposable,   solid  and  simple.     Hence  according  to  the 

*  Sir  J.  F.  Herschel  has  shewn  in  a  most  recent  publication  that  supposing 
the  aether  to  be  analogous  to  other  clastic  media  an  amount  of  it  equal  in  quantity 
of  matter  to  that  which  is  contained  in  a  cubic  inch  of  air  (which  wighs  about 
one-third  of  a  grain)  if  enclosed  in  a  cube  of  one  inch  in  the  side  would  exert 
a  bursting  power  of  upwards  of  seventeen  billions  of  pounds  on  each  side  of  the 
cube  while  common  air  exists  only  fifteen  pounds.  And  the  most  modern  science 
says  similar  things  aliout  the  aether. 
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chemistry  of  that  epoch  (which  is  still  dominant)  a  long  list  of  between 
60  and  70  different  kinds  of  matter  in  the  crust  of  our  planet  alone! 
Hence  in  a  word  snch  a  chaos,  that  not  a  single  phenomenon  in 
mineralogy  or  mineral  geology  can  be  accounted  for,  except  on  the 
hypothesis  of  the  most  incredible  substitutions,  which  moreoyer  even 
granting  bring  the  student  no  nearer  a  rational  geology  than  he  was 
before  he  invoked  their  aid.  Of  late  however  the  more  philosophically 
minded  among  enquirers  into  the  structure  of  bodies  have  shewn  a  dis- 
position to  return  to  the  previous  belief,  a  belief  which  has  ruled  during 
almost  the  whole  history  of  philosophy,  namely,  that  matter  in  its 
ground  is  oue  and  the  same  in  all  bodies  whatsoever.  As  to  the 
primal  or  truly  elementary  atom  or  least  possible  particle  of  matter, 
some  have  supposed  that  it  is  a  laboratory  substance,  hydrogen  namely, 
the  atomic  weight  of  hydrogen  being  the  lightest  of  all  known  substances. 
But  others  with  more  caution  and  we  may  say  chemists  in  general  at 
the  present  moment  leave  the  unit  of  atomic  weight  still  at  large. 

3.  It  is  the  object  of  the  work  now  in  the  reader's  hand  to 
shew  that 

By  assuming  a  material  element  or  unit  of  weight,  one  and  the 
same  in  all  the  60  or  70  chemical  elements,  and  that  unit  a  centre  of 
force  invested  by  a  dynamosphere  or  enviroment  of  such  attractive  and 
repulsive  agencies  as  are  commonly  supposed  — 

And  by  adopting  for  our  guidance  in  the  synthesis  of  these 
units  into  molecules  the  law  of  symmetry,  a  law  whose  dominion  in 
nature  is  universally  acknowledged  and  which  is  obtained  equally  by 
a  most  extensive  observation  of  nature  and  by  the  conditions  of  equili- 
brium among  a  number  of  equal  and  similar  central  forces  when  formed 
into  systems  — 

We  obtain  a  series  of  molecular  structures  which  represent  in 
every  respect  in  which  the  two  can  be  compared  together  the  chemical 
atoms  and  molecules  of  nature  and  the  laboratory.  Thus  — 

a.  Those  which  we  obtain  towards  the  commencement  of  our 
synthesis,  constituting  as  they  do  more  simple  and  symmetrical  systems 
of  equal  and  similar  forces,  must  exist  in  more  perfect  equilibrium  and 
must  be  more  stable  than  all  others.  Hence  they  must  be  undecom- 
posable  in  the  laboratory;  for  all  the  reagents  applied  to  them  and 
all  the  vessels  containing  them  must  yield  before  they  do.  They  may 
therefore  not  inaccurately  be  named,  and  may  possibly  represent,  the 
atoms  or  elements  of  the  chemist. 

b.  In  the  number  of  units  of  weight  of  which  these  undecom* 
posable  molecules  of  ours  consist  they  are  found  to  agree  with  the 
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chemical  elements  in  their  respective  atomic  weights,  as  the  latter  have 
been  determined  by  the  balance. 

C  When  the  same  principles  of  interpreting  molecular  form  and 
structure  are  applied  to  each  molecular  structure  in  the  whole  series, 
there  are  obtained  for  our  theoretical  elements,  atomicities  and  chemical 
and  physical  properties  generally,  which  are  perfectly  parallel  to  those 
of  the  chemical  elements  which  have  the  same  atomic  weights. 

d.  Those  of  our  theoretic  elements  whose  construction  is  most 
direct  and  easy  in  dynamics  agree  in  atomic  weight  &c.  with  those 
chemical  elements  which  are  most  generally  differed  or  most  abundant 
in  nature. 

e.  Our  theoretical  elements  possess  certain  genetic  relationships 
to  one  another  and  indicate  certain  possible  transformations  into  one 
another,  and  these  are  altogether  parallel  to  the  juxta-positions  and 
seeming  transformations  of  the  chemical  elements  in  nature. 

In  a  word  our  molecular  structures,  whether  undecomposable  and 
constituting  the  atoms  of  the  chemist  or  decomposable  and  constituting 
molecules  commonly  so  called,  as  also  the  cohering  masses  composed 
of  these  theoretical  elements,  represent  the  objects  both  of  nature  and 
the  laboratory  in  ^yery  comparable  particular. 

But  instead  of  mere  assertion  let  us  rather  lose  no  time  in  shewing 
that  such  is  really  the  case  —  And  yet  since  the  impatient  reader 
can  easily  skip  any  number  of  pages,*  let  us  for  the  sake  of  order 
begin  at  the  beginning. 


CHAPTER  II. 

THE  AETHERUL  ELEMENT. 

4.  Although  our  molecular  theory  might  have  been  presented 
all  independently  of  any  specific  relation  to  the  aether,  and  though  its 
validity  is  not  compromized  if  the  relationship  as  here  set  forth  is  re- 
jected, yet  in  order  to  exhibit  it  in  all  the  completeness  which  belongs  to 
it  in  a  philosophical  point  of  view  we  must  commence  with  a  few  remarks 
—  a  very  few  —  on  the  universal  aether. 

5.  First  then  we  affirm  the  existence  of  the  aether.  But  on  this  we 
shall  not  dwell;  since  its  existence  will  not  be  denied  by  any  one  who 

*  The  chemist  who  is  contented  with  his  science  as  it  exists  and  desires 
to  come  in  contact  with  our  elements  one  by  one  in  detail  with  a  view  to  try 
the  theory  here  advanced  is  advised  to  pass  on  to  Book  III. 
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can  be  expected  to  take  a  rational  interest  in  what  follows.  We  affirm 
also,  and  happily  still  in  common  with  all  men  of  science  that,  whilst 
the  aether  is  tmly  an  universal  medium,  it  consists  at  the  same  time  of 
discrete  particles  of  inconceiyable  fineness  and  tenuity,  all  spherical, 
all  equal,  and  in  a  word  when  in  a  state  of  repose  all  identical  in  every 
respect,  except  as  to  their  positions  in  space. 

6.  And  here  many  enquiries  present  themselves  as  to  the  modes 
of  arrangement  and  of  action  proper  to  the  aether  and  to  the  particles 
of  which  it  consists.  Are  these  particles,  for  instance,  to  be  regarded 
as  equally  dense,  or  rather  equally  rare,  from  center  to  peri- 
phery? Of  are  they  to  be  viewed  as  centers  of  force,  at  once  attrac- 
tive and  repulsive;  or  either  wholly  attractive  or  wholly  repulsive, 
according  to  the  phase  in  which  the  material  element  exists  at  the 
moment?  moreover  are  these  particles  in  a  cubical  or  in  a  tetra- 
hedral  arrangement?  Or  do  these  two  modes  alternate  with  each 
other,  when  currents  of  action  are  flowing  between  dissimilar  bodies  in 
the  aether,  as  between  the  sun  and  our  earth  for  example,  giving  rise  to 
a  rhythm  of  tension  and  lapse,  light  and  darkness  $c.  <&c.  These  and 
other  questions  of  the  same  order  are  interesting.  But  this  field  of 
enquiry  is  still  so  preoccupied  by  a  conception  of  merely  mechanical 
undulation  (implying  universal  and  indiscriminate  radiation !)  that  we 
pass  it  entirely  over  here.  But  when  that  other  kind  of  undulatury  or 
rhythmical  action  which  is  named  a  polarized  current  shall  have  come 
to  be  understood  a  great  revolution  in  this  field  may  be  expected.  It 
will  be  found  that  here  as  elsewhere  Nature,  wherever  free  to  do  so,  has 
respect  to  the  law  of  least  action.  And  we  shall  be  no  longer  called 
upon  to  believe  in  the  doctrines  at  once  of  the  conservation  and  of  the 
dissipation  of  Energy  in  the  universe.  But  let  these  things  pass.  The 
progress  of  our  special  enquiry  does  not  demand  any  investigation  of 
the  phenomena  of  the  aether.  We  hold  that  these  phenomena  are  not 
original  and  proper  to  the  aether  itself,  but  are  merely  the  repetitions 
or  continuations  under  the  law  of  assimilation  of  the  phenomena  of  the 
Beings  and  things  that  exist  in  the  aether.  We  pass  on  therefore  to  the 
discovery  or  at  all  events  to  the  investigation  of  the  form,  structure 
and  mode  of  action  of  some  of  those  Beings  or  things,  namely,  the 
atoms  and  molecules  of  bodies.  If  in  this  we  succeed,  the  phenomena 
displayed  by  the  aether,  viz.  light  and  colours,  radiant  heat,  chemical 
action,  magnetism  &c.,  will  shew  their  nature  without  special  study 
and  as  a  matter  of  course. 


6  CHAPTER  in. 


CHAPTER  m. 

AETHERIAL  ELEMENTS  MAY  BE  UNIFIED. 

7.  The  aetherial  units  in  certain  regions  of  space  may 
aggregate  into  clusters  consisting  of  unknown  hut  of  equal  num- 
bers, each  cluster  being  spherical. 

This  resnlt  follows  directly  from  the  cosmical  law  of  unification. 
That  the  nnmber  of  aetherial  elements  in  each  group  must  be  un- 
known to  as  will  be  at  once  granted.  And  that  they  shall  all  be 
equal  to  one  another,  the  law  of  assimilation  demands.  Nor  is  it  less 
certain  that  they  will  be  all  spherical.  Thus  the  law  of  symmetry,  which 
all  nature  proclaims  aloud,  when  undisturbed  from  without  and  operating 
in  a  centralized  or  indiTidualized  object,  ever  tends  towards  the  deve- 
lopment  of  the  spherical  and  culminates  in  the  construction  of  a  spheri- 
cal capsule,  shell  or  cell.  This  follows  from  the  fact  that  the  idea  of 
symmetry  is  that  of  similarity  of  relationship  in  all  the  parts  or  particles 
of  any  structure  to  some  one  plane  or  line  ultimately  to  some  one  point 
in  the  form.  Now  that  relation  culminates  when  the  positions  of  all 
the  parts  or  particles  are  one  and  the  same  in  relation  to  one  and 
the  same  point  within  the  form.  The  symmetry  of  a  cluster  therefore 
culminates  when  the  constituent  particles  are  all  disposed  at  the  same 
distance  around  a  common  centre,  that  is,  when  they  form  a  spherical 
capsule,  shell  or  cell. 

This  culmination  of  the  symmetrical  in  the  cellular  we  see  abund- 
antly verified  in  that  region  where  molecular  synthesis  itself  culminates, 
namely,  in  those  molecular  unities  of  which  living  bodies  are  composed. 
It  has  been  found  that  when  newly  constructed  and  previously  to  their 
transformation  these  organ-forming  unities  are  all  cells.  Elsewhere 
also  as  we  descend  still  farther  towards  the  region  of  the  invisible, 
spherules  are  always  obtained.  Are  we  to  suppose  then  that  nature 
after  having  given  one  type  of  form  and  structure  throughout  the  whole 
region  of  the  visible  from  the  sun  in  the  heavens  to  the  smallest  indi- 
vidualized object  which  the  microscope  can  shew,  changes  her  type 
when  she  happens  to  be  no  longer  within  reach  of  our  eye-sight?  No 
surely.  Analogy  forbids  such  a  supposition.  Moreover  our  cosmical 
laws,  being  the  same  for  all  nature,  lead  us  to  expect  on  the  part  of 
Nature  a  persevering  uniformity  of  procedure  in  the  midst  of  that  all 
but  infinite  variety  which  she  displays.  They  warrant  us  in  regarding 
the  invisible  as  in  keeping  with  the  visible.    What  we  find  to  exist 
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among  the  later  products  of  molecular  synthesis  because  they  happen 
to  be  visible  to  our  eyes,  we  infer  to  exist  at  the  commencement,  though 
its  products  there  be  invisible.  We  conclude  that  the  whole  group 
of  aetherial  units  as  also  the  nucleus  in  the  centre  of  the  group  which 
we  are  now  considering  will  be  spherical  and  cellular. 

8.  Of  these  aetherial  clusters  there  is  reason  to  infer  that 
the  nucleus  will  consist  of  12  or  20  or  of  12  + 20«=-32  or  of  12 -f 
20+12=44  or  some  higher  number  in  the  same  series.  For  if 
you  take  any  number  of  equal  spheres  and  dispose  them  around  a 
common  centre  you  will  find  that  the  lowest  number  which  gives  a 
structure  that  can  be  fairly  called  spherical  and  cellular  is  ( 2.  And 
after  i  2  it  is  20.  These  two  numbers  indeed  when  viewed  in  this  relation 
may  be  regarded  as  alternate  numbers.  In  both,  the  body  or  equatorial 
region  of  the  group  consists  of  10.  But  in  the  one  the  poles  are  real, 
being  constituted  by  a  single  aetherial  unit  each.  In  the  other  they  are 
geometrical  merely,  being  determined  by  5  aetherial  units  placed  around 
each  extremity  of  the  axis.  Further,  on  inspecting  a  group  of  12  equal 
spheres  placed  around  a  common  centre  it  will  be  perceived  that  there 
are  on  its  surface  certain  regions  suited  for  the  symmetrical  accom- 
modation of  others,  and  that  these  regions  are  just  20  in  number.  Thus 
the  heart  or  nucleus  of  our  aetherial  cluster  may  have  a  double  wall;  it 
may  consist  of  12  aetherial  elements  circumscribed  or  coated  by  20. 
Its  entire  constituent  number  will  therefore  be  12  +  20»32.  Nay  it 
may  possibly  have  another  layer  superposed  so  as  to  impart  to  it  a  triple 
wall.  But  in  this  case  the  number  added  according  to  the  law  of  sym- 
metry will  be  12,  repeating  the  innermost  layer,  and  thus  giving  as 
the  number  of  constituent  elements  1 2  +  20  +  1 2=^44.    And  so  on. 

9.  Clusters  consisting  of  the  numbers  1 2  and  20  when  under- 
going simultaneous  and  equable  compression  around  their  common 
centre  develope,  in  the  regions  between  them,  regular  pentagons 
and  equilateral  triangles  rendering  conspicuous  the  numbers  5 
and  3  with  their  multiples.  Suppose  1 2  equal  compressible  spheres 
placed  around  a  common  centre  to  be  drawn  or  pressed  towards  that 
centre,  it  is  easy  to  see  that  the  corresponding  regions  common  to  each 
must  tend  to  be  moulded  into  pentagons.  The  1 2  together  must  therefore 
mark  out  the  skeleton  of  a  regular  dodecahedron.  And  suppose  a  group 
of  20  to  be  similarly  compressed  it  is  easy  to  perceive  that  a  system  of 
equilateral  triangles  constituting  the  skeleton  of  the  icosahedron  will 
be  developed.  Thus  by  the  contact  and  compression  of  spheres  in  the 
descent  of  the  aetherial  towards  something  more  concrete  we  find  as 
our  first  numeral  manifestations  the  numbers  5  and  3.  And  does  it  not 
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appear  as  if  even  already  our  as  yet  undeveloped  theory  were  beginning 
to  vibrate  in  harmony  with  material  nature? 

The  individualized  objects  which  our  senses  enable  us  to  observe 
in  detail  are  of  three  orders,  animals,  plants  and  crystals.  And  looking 
first  to  the  most  fully  developed  animals  does  not  the  number  5  or  some 
multiple  of  5  constantly  shew  itself?  Is  it  not  to  this  fact  in  a  word 
that  we  owe  our  very  arithmetic  itself,  which  is  generally  admitted  to 
have  been  based  on  the  number  of  our  fingers?  In  the  vegetable  king- 
dom thepr^alence  of  the  number  5  and  its  multiples  in  the  more  perfect 
plants,  and  of  3  and  its  multiples  in  the  less  perfect,  has  also  for  a 
long  time  served  as  an  element  in  the  most  philosophical  classification 
of  this  kingdom  viz  that  into  Exogens  and  Endogens. 

But  what  it  may  be  asked  of  the  third  great  class,  the  class  of 
Acrogens  with  their  tetraspores,  their  peristomes  &c.,  always  displaying 
the  numbers  4,  8, 1 6,  Ac.  and  the  corresponding  low-organised  animals, 
radiated  animals  and  others,  as  also  crystals,  inallof  which  instead  of  the 
numbers  3  or  5  and  their  multiples  the  number  4  and  its  multiples  and 
submultiple  predominate?  To  this  the  answer  is  that  3  and  5  are  so 
related  that  when  their  difference  appears  the  number  2  is  given;  when 
their  mean,  the  number  4 ;  and  when  their  sum,  the  number  8.  Moreover 
2  and  its  multiples  are  the  numbers  which  directly  result  from  the 
action  and  reaction  and  equilibration  of  simple  forces  interacting  irre- 
spective of  a  boundary  or  a  particular  form.  We  may  therefore  expect- 
these  numbers  to  be  manifested  abundantly  among  the  less  fully  indivi- 
dualized members  of  a  dynamic  system. 

But  all  this  is  to  anticipate  by  a  great  way.  It  ought  however  to  be 
a  comfort  to  the  reader  when  he  finds  that  an  author  to  whom  he  is 
giving  up  his  time  is  not  altogether  in  an  aetherial  region  which  has 
no  points  of  contact  with  nature  as  visible  around  us.  We  have  still  a 
considerable  way  to  travel  before  we  reach  this  region.  But  a  step  in 
this  direction  is  made  when  me  assume  that  — 

10.  The  aetherial  elements  which  constitute  the  nucleus 
of  an  aetherial  cluster  may  he  unified  by  confluence  into  a 
new  unity:  This  we  assume  as  implied  in  the  extreme  attenuation  of 
the  aetherial  elements  and  their  consequent  inability  to  maintain  their 
individuality  under  the  superincumbent  pressure  to  which  those  in  the 
centre  of  a  group  are  supposed  to  be  exposed.  We  thus  obtain  Beality 
as  an  individualized  thing  different  from  aether.  What  is  it  then? 
This  question  it  is  the  object  of  the  following  chapter  to  answer.  Mean- 
time let  us  state  what  it  is  that  we  have  found.  ^  It  is  then  a  cluster  of 
aetherial  elements  which  have  by  their  own  secular  compression  sue- 
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ceeded  in  unifying  a  definite  number  of  themselves  into  a  new  unity 
which  has  become  the  heart  of  the  cluster,  while  the  aether  concerned 
remains  attached  as  an  investing  atmosphere  or  dynamosphere.  What 
then  is  this  aetherial  cluster  with  unified  nucleus?  Or  rather  let  us 
ask  what  does  it  represent  more  or  less  perfectly  or  imperfectly?  for 
in  itself  it  is  of  course  nothing  better  than  merely  a  conception  of  a  very 
finite  mind — a  very  poor  and  blind  and  naked  thing — compared  with 
any  Reality  which  is  the  work  of  the  great  creator. 


CHAPTER  IV. 

OP  THE  MATERLAL  ELEMENT  OR  UNIT  OP  WEIGHT. 

11.  The  endowments  of  any  Being  or  thing  which  possesses  a  true 
unity  are  according  to  our  philosophy  proportional  cet:  par:  to  the 
quantity  of  substance  or  Reality  in  that  Being  or  thing.  Our  nucleus  of 
unified  aether  therefore  in  the  midst  of  its  still  aetherial  atmosphere 
must  be  possessed  of  powers  greater  than  those  which  the  merely 
aetherial  elements  possess.  And  it  is  for  us  now  to  enquire  what  these 
greater  powers  are. 

12.  Inertia:  vis  Inertiae,  The  aetherial  elements  cannot  detain 
within  themselves  force  impressed  upon  thorn.  They  instantly  transmit 
ii^  giving  to  motion  in  the  aetherial  medium  velocities,  which  when 
compared  with  all  other  velocities  are  marvellous.  But  in  our  new, 
units  containing  as  they  do  in  their  nuclei  a  twelvefold  quantity  of  sub- 
stance at  the  least,  we  may  expect  a  difference  in  this  respect.  We  may 
expect  that  they  will  be  able  to  detain,  as  it  were,  in  transitu,  and  to 
embody  in  themselves,  action  incident  upon  them.  But  if  so,  then  an 
unit  of  this  kind  if  in  motion  will  press  on;  and  if  at  rest  it  will  make 
a  stand.  It  has  in  a  word  acquired  an  appreciable  inertia  or  vis  inertiae. 
Until  it  be  put  out  of  its  existing  state  whether  of  motion  or  of  rest 
by  some  force  applied  it  will  persevere  in  that  state.  The  aetherial 
elements  according  to  our  conception  merely  transmit  through  the 
medium  which  they  constitute  the  motion  impressed  on  that  medium  as 
it  is  impressed.  They  do  not  detain  or  transform  it.  In  the  individual 
aetherial  element  inertia  is  no  more  than  nascent  merely.  In  the 
aetherial  medium  inertia  exists  only  as  a  limit.  But  in  the  unified 
clusters  of  aetherial  elements,  with  their  more  substantial  nuclei  inertia 
is  distinctly  pronounced. 
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13.  But  this  it  may  be  said  is  mere  assertion.  Let  us  then  view 
the  subject  more  distinctly  in  the  light  of  our  cosmical  law  of  Assimi- 
lation, that  law  which  is  the  basis  of  all  our  cosmical  laws,  the 
harmonist  of  the  other  two,  (the  law  of  Indiyiduation  and  the  law  of 
Unification),  that  which  while  it  maintains  analysis,  harmonizes  it  with 
synthesis,  which  while  it  preserres  species  gives  them  in  genera,  and 
along  with  all  the  variety  of  creation  maintains  an  universal  harmony 
and  unity.  It  is  to  the  effect  that  ''every  individualized  Being  and  thing 
tends  in  every  successive  moment  of  its  existence  first  to  assimilate 
itself  to  itself;  and  secondly  to  assunilate  to  itself  all  others  within 
the  sphere  of  its  agency ;  whilst  it  is  of  course  undergoing  in  its  turn 
through  their  action  upon  it  a  process  of  assimilation  to  them." 

14.  Now  it  is  as  a  medium  only,  not  as  consisting  of  particles, 
that  aether  obeys  fully  this  law.  It  is  as  a  medium  only  that  it  can 
assimilate  itself  to  other  beiugs  and  things  and  so  represent  them.  And 
because  its  assimilative  power  is  thus  restricted  the  aether  is  competent 
to  represent  other  things  with  perfect  truthfulness.  But  the  new  unit  of 
substance  possessing  as  it  does  more  reality  or  being,  and  consequently 
more  power,  can  obey  the  law  of  assimilation  and  manifest  that  law 
as  an  unit  or  individual.  It  can  assimilate  itself  in  its  mode  of  action 
this  moment  to  itself  as  it  acted  the  moment  before.  If  that  mode  of 
action  consisted  in  accomplishing  an  element  of  motion  it  continues  to 
move  next  moment  in  the  same  way ;  and  so  on  forwards  and  back- 
wards from  last  to  first.  And  here  it  is  worthy  of  remark  that  in  the 
fact  of  inertia  its  law  also  is  given  by  our  theory;  for  the  movement 
accomplished  in  a  moment  is  a  change  of  place  from  one  point  in  space 
to  the  next  point  adjacent  to  it.  Now  this  is  and  cannot  but  be  an 
element  of  a  straight  line.  This  movement  is  also  accomplished  in  a 
definite  moment  of  time.  Hence  in  assimilating  the  motion  of  every 
successive  moment  to  that  of  the  first  moment  the  mobile  element  must 
obviously  move  forward  in  a  straight  line  with  an  uniform  velocity.  If 
on  the  other  hand  it  be  at  rest  it  must  obviously,  in  so  fai*  as  itself 
alone  acts,  assimilate  itself  to  itself  in  this  respect  and  remain  at  rest. 
And  thus  when  the  requisite  amount  of  material  is  supplied  as  a 
field  for  its  operation,  our  cosmical  law  of  assimilation  gives  both  the 
fact  of  inertia  and  its  law. 

15.  And  here  it  is  important  to  remark  that,  while  our  philosophy 
thus  gives  inertia  as  the  characteristic  endowment  of  this  first  kind  of 
substance  which  results  from  the  confiuence  of  aetherial  elements,  it 
assigns  it  to  this  order  of  substance  alone.  It  does  not  assign  inertia  as 
an  attribute  of  Being  universally.  In  the  aetherial  elements  it  regards 
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inertia  as  nascent  merely.  And  to  units  or  monads  possessing  a  greater 
quantity  of  Being  than  this  oar  first  kind  it  assigns  higher  powers  than 
inertia  higher  powers  than  that  of  heing  merely  able  to  rest  where 
they  are  and  of  driving  as  they  are  driyen.  If  it  be  asked  what  these 
higher  powers  can  be  the  answer  is  a  very  obvious  one;  for  there  is 
only  one  alternative.  If  such  Beings  possessing  as  they  do  more  reality 
are  not  inert,  if  they  are  not  obliged  to  rest  where  they  are  brought 
to  a  stand  or  to  drive  as  they  are  driven,  they  must  surely  be  able  to 
act  from  within  themselves,  they  must  surely  be  autokinetic,  and  if  so, 
then  surely  selfdirective  also.  In  a  word  they  must  be  alive  and  free. 
And  if  so,  what  can  they  be  but  spirits.  But  of  this  higher  order  of 
Beings  the  investigation  does  not  belong  to  this  place. 

16.  Elements  which  possess  inertia  must  also  gravitate. 
All  the  cosmical  laws  and  specially  the  law  of  unification  concur  in 
affirming  that  all  individualities  that  have  been  separated  from  each 
other,  nay  all  that  occupy  different  regions  in  space  whatever  their 
previous  history,  must  tend  towards  each  other  again.  Bat  those  indi- 
vidualities or  unities  which  possess  inertia  when  engaged  in  obeying 
this  tendency  must  also  press  in  the  direction  whither  they  are  tending. 
Now  this  is  the  same  thing  as  to  say  that  they  must  have  weight  or 
gravitate  towards  each  other.  This  may  also  be  shewn  without  invoking 
the  law  of  unification  and  simply  by  a  reference  to  the  all-embracing 
law  of  assimilation.  Thus  so  long  as  they  exist  in  different  regions  they 
are  not  assimilated  as  to  the  space  they  occupy.  But  this,  the  law  of 
assimilation  must  ever  tend  to  effect  And  this  tendency,  manifesting  itself 
in  particles  which  possess  a  vis  inertiae,  must  constitute  gravitation. 

17.  As  to  the  law  of  gravitation  that  also  is  implied  in  our  cos- 
mical law  of  assimilation.  For  this  law  implies  that  the  gravitating 
force  estimated  in  the  whole  sphere  of  its  existence  around  the  centre, 
shall  be  assimilated  to  itself  or  equal  in  every  successive  sphere  or 
spherical  shell  around  that  centre  whatever  the  distance  from  it.  In 
equal  areas  in  the  successive  shells  therefore  the  gravitating  force 
must  be  less  in  proportion  as  the  square  of  the  radius  of  each  shell  is 
greater.  Now  this  is  what  is  affirmed  when  it  is  said  that  gravitation 
decreases  as  the  square  of  the  distance  increases  or  varies  inversely  as 
the  square  of  the  radius. 

As  to  the  other  part  of  the  law  of  gravitation,  viz,  that  it  varies 
with  the  mass,  this  is  merely  to  affirm  that  it  is  the  same  in  amount  in 
every  ultimate  material  element  or  unit  of  weight,  and  this  also  is  implied 
in  our  view.  Already  therefore  we  have  found  to  belong  to  our  elements 
such  properties  as  entitle  us  to  think  and  speak  of  them  as  material 
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and  this  therefore  we  shall  do  as  occasion  occurs  especially  as  it  will 
save  the  necessity  of  circumlocution. 

18.  These  elements  must  also  he  perfectly  elastic  towards  one 
another.  At  the  moment  of  the  confluence  of  the  aetherial  elements 
in  the  centre  of  an  aetherial  cluster  into  a  new  centre  of  force,  so 
as  to  transform  the  aetherial  into  the  material,  all  the  modes  of  move- 
ment, which  may  have  preyiously  actuated  the  aetherial  cluster  to 
which  an  unified  nucleus  has  now  been  given,  must  come  to  a  stand. 
They  must  remain  anchored  as  it  were  to  the  newly  developed  centre 
of  force,  but  not  in  repose.  The  systems  of  movements  previ- 
ously existing  must  now  assume  a  potential  state.  A  determinate 
spherical  volume  and  a  state  of  tension  must  ensue.  What  this  state 
of  tension  and  energy  is  it  is  difficult  to  conceive  mechanically,  be- 
cause it  implies,  in  seeming  at  least,  the  two  contraries  of  perfect 
solidity  and  perfect  rarity.  But  viewed  as  a  phenomenon  it  identifies 
itself  with  a  perfect  elasticity  and  ultimate  impenetrability. 

19.  All  independently  of  imperfect  mechanical  conceptions  however, 
we  may  deduce  the  perfect  elasticity  of  the  elements  now  under  con- 
sideration from  our  cosmical  laws.  Thus  they  have  all  been  perfectly 
assimilated  to  each  other.  The  cosmical  law  of  assimilation  has  been 
fulfilled  in  reference  to  them.  They  are  all  identical  They  are  therefore 
perfectly  typical  subjects  for  the  law  of  Individuation  to  take  effect 
upon  them.  Now  the  special  function  of  this  law  is  to  secure  to  each, 
individual  its  proper  volume,  its  proper  field  in  which  it  may  exist. 
Under  this  law  therefore  the  material  elements  (nothing  preventing) 
will  thust  each  another  out  of  its  way,  each  endeavouring  to  make  good 
its  own  proper  form  and  volume.  Now  supposing  the  form  stable  this 
is  only  a  description  of  elasticity  in  other  terms. 

20.  And  here  we  have  an  instance  of  the  many  harmonies  which 
our  cosmical  laws  awake.  It  thus  comes  out  that  elasticity  is  not  a 
singular  phenomenon  now  or  at  any  moment  imposed  upon  material 
nature  for  the  first  time.  Elasticity  according  to  our  wiew  is  in  reference 
to  form  and  volume  what  inertia  is  in  reference  to  substance.  Elasti- 
city is  the  Inertia  of  form.  It  is  the  fulfilment  of  the  law  of  assimilation 
in  reference  to  form  and  volume,  as  inertia  is  the  fulfilment  of  that  law 
in  reference  to  movements  in  space.  And  in  this  we  see  the  develop- 
ment of  a  mode  of  action  which  since  it  rules  through  all  material 
nature  demands  our  consideration  here. 

21.  All  the  movements  of  elastic  elements  are  rhythmical, 
that  is,  pulsatory,  vibratory  or  undulatory.  Since  the  ultimate 
elements  of  which  all  material  aggregates  and  masses  consist  are  per- 
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fectly  elastic,  these  aggregates  and  masses  must  themselves  be  more 
or  less  elastic.  And  any  motions  whatsoever  can  be  propagated  through 
them  or  constituted  in  them  only  according  to  the  mode  of  elastic 
action.  Now  that  mode  as  has  been  stated  is  a  repetition  of  the  phe- 
nomenon of  inertia.  Suppose  any  physical  point  in  any  quiescent  or 
stable  form  to  have  been  disturbed,  as  for  instance  by  having  been 
driven  in  towards  the  centre,  then  as  soon  as  the  disturbing  force  will 
permit,  that  form  must  under  the  law  of  assimilation  tend  to  assimilate 
itself  to  what  it  was  before  the  disturbance.  But  being  once  in  motion 
in  that  direction  it  must  under  the  same  law  of  assimilation  (acting 
now  as  inertia)  persevere  in  that  motion  beyond  what  is  needed  for  the 
restoration  of  the  form.  It  must  in  fact  under  the  same  law  assimilate 
the  excursion  from  the  centre  to  that  caused  by  the  disturbing  force 
towards  the  centre.  Nor  will  it  be  recalled  from  its  tendency  to  a 
motion  outwards  until  the  form-restoring  force  is  as  great  in  the 
centripetal  as  it  was  in  the  centrifugal  direction.  And  thus,  if  the  com- 
munication of  the  reciprocating  action  to  adjacent  bodies  were  prevented, 
the  disturbed  form  must  be  thrown  into  a  sustained  state  of  action 
which  cannot  but  be  rhythmical  or  of  the  nature  of  ebb  and  flow,  undu- 
lation, pulsation  &c.  And  this  great  fact  it  is  necessary  for  us  to 
signalize  at  our  very  entrance  upon  the  study  of  the  cosmos^  But 
here  it  will  be  well  to  mark  that  in  elementary  elasticity  and  rhyth- 
mical action  there  is  more  than  has  been  here  expressed,  more  indeed 
than  can  be  expressed,  but  which  we  may  thus  indicate. 

22.  Rhythm  in  its  most  elementary  state  implies  two  phases, 
a  phase  of  being  as  well  as  of  moving,  which  are  the  counter- 
parts of  each  other.  They  are  such  that  if  one  of  them  be  named 
Elasticity  or  elastic  action  the  other  ought  be  named  Dielasticity 
or  dielastic  action.  For  this  mode  of  being  and  of  acting,  the  proper 
fields  are  the  aetherial  medium  and  the  aetherial  atmospheres  of 
material  elements,  the  phenomena  resulting  being  those  of  light  and 
colours,  magnetism,  electricity,  in  one  word  polarity.  Moreover  the  inter- 
diffusion  of  dissimilar  gases,  solution,  chemical  union  and  the  intor- 
penetration  of  dissimilars  represent  it  among  palpable  bodies.  It  can 
however  only  be  conceived  as  the  counterpart  of  elasticity,  that  is,  as 
the  counterpart  of  a  stable  occupation  of  space.  Now  such  a  counter- 
part is  not  non-resistance  merely,  it  is  an  affection  of  reality  or  sub- 
stance, the  opposite  of  resistance.  But  this  conception  being  the  very 
counterpart  of  all  that  is  familiar  is  unavoidably  difficult  and  very 
obscure  and  need  not  be  insisted  upon  here. 

23.  Elements  which  possess  inertia,  gravitation  and  elas* 
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ticity,  possess  also  such  self-manifesting  power  as  renders  them, 
when  they  form  sufficiently  large  aggregates  or  masses,  palpable 
to  sense.  The  aether  as  has  been  stated  is,  tlirough  want  of  adequate 
reality  and  individualized  action  in  its  elements,  wholly  defective  in 
self-manifesting  power.  When  pure  and  at  rest  it  is  wholly  impalpable. 
And  when  it  is  in  action  it  is  only  a  stimulus  to  perception,  not  itself 
a  perceptible  object.  But  not  so  the  inert,  gravitating,  elastic,  elements 
which  we  are  now  considering.  They  have  acquired  the  power  of 
pressing  forward  and  of  making  a  stand.  They  will  not  move  till  they 
are  moved.  They  will  not  stop  till  they  are  stopt.  They  act  therefore; 
nor  that  only.  They  act  in  direct  antithesis  to  volition  which  is  the 
essence  of  the  Ego.  They  are  truly  a  Non-ego.  They  do  not  fall  in 
with  mind.  They  do  not  conceal  themselves  in  the  mind.  They  stand  out 
from  it  and  opposite  to  it  Accordingly  they  are  known  by  the  mind 
as  other  than  itself.    They  are  affirmed  as  existing  externally  to  it. 

24.  We  have  thus  amved  at  the  properties  which  by  general 
consent  are  the  characteristics  of  matter  viz  inertia,  gravitation,  elasti- 
city and  palpability  to  sense.  Moreover  we  have  seen  what  the  place  of 
matter  is  according  to  our  theory  in  the  economy  of  the  Universe.  Matter 
is  not  to  us  what  many  suppose  that  it  is,  a  peculiar  kind  of  substance, 
original,  autocratic,  eternal.  Much  loss  is  it  the  whole  of  substance. 
It  is  merely  a  modification  of  Being  lying  between  the  aetherial  on  the 
one  hand  which  is  its  motherelement,  and  the  Spiritual  on  the  other, 
of  which  in  so  far  as  our  unbodied  spirits  at  least  are  concerned  it  is 
the  nurse. 


CHAPTER  V. 

OP  CHEMICAL  ATOMS  AND  MOLECULES  THEIE  HEAT 

AND  TENSION. 

25.  Between  ''the  material  element*'  as  existing  free  in  the  aetherial 
medium  or  anywhere  in  separate  units  of  weight  and  "Body*'  as  com- 
monly understood  there  is  a  wide  difference.  The  material  elements 
actuated  by  the  law  of  unification  form  into  symmetrical  groups  each 
of  which  possesses  an  individuality  of  its  own,  like  the  unit  itself 
though  not  so  perfect ;  and  these  group  are  more  or  less  stable,  and  are 
either  suddenly  or  secularly  transformable.  They  are  named  ''atoms'* 
when  they  are  undecomposable  in  the  laboratory,  and  molecules  when 


OF  HfiAT.  15 

they  are.  And  'n[>od7"  is  the  general  name  for  the  objects  of  this  atomic 
and  molecular  world.  And  here  it  requires  to  be  remarked  that  wlien 
the  individual  elements  of  matter  constitute  atoms  and  molecules  many 
properties  are  developed  which  cannot  exist  in  the  material  elements 
when  separate.  Of  these,  none  is  more  important  than  "heat*'  to  which 
we  add  tension"  as  the  dynamic  correlative  of  heat. 

26.  By  heat  we  understand  the  pulsatory  action  of  the 
material  elements  which  constitute  an  atom  or  molecule  around 
the  centre  of  that  atom  or  molecule  —  an  action  consisting  in 
ceaseless  excursions  to  and  from  that  centre.  We  are  reminded  of  it  in 
the  beating  of  every  heart,  in  the  flicker  of  every  flame,  and  in  the  sound- 
ing of  eyery  sonorous  body.  And  this  may  be  said  to  be  the  theory 
of  heat  proper  to  the  Baconian  epoch.  It  was  set  aside  for  many 
years  by  the  convenient  but  gross  conception  of  heat  as  a  fluid  sub- 
stance. And  it  differs  from  the  doctrine  of  heat  as  now  revived  in  as 
much  as  the  latter  is  considered  to  be  the  rotation  or  ''swing"  in 
space  of  the  atom  or  molecule  centre  as  well  as  surface.  And  indeed 
this  latter  is  the  only  view  of  heat  as  a  mode  of  motion  which  the  pre- 
vailing hypothesis  of  solid  atoms  permits.  But  according  to  our  view 
this  swing  is  one  of  those  many  modes  of  reciprocating,  undulating, 
motion  which  bear  the  aggregate  name  of  Electricity.  Of  heat  proper 
according  to  our  view  the  centres  or  foci  of  molecules  are  the  zero  or 
origin.  And  though  the  centre  or  foci  of  the  atom  or  molecule  may, 
conceivably  at  least,  be  neither  swinging  or  rotating  at  all,  still  the 
material  units  of  which  the  molecule  consists  may  possibly  be  swinging 
or  flickering  round  the  centre  or  foci,  and  if  so,  then  the  atom  or  mole- 
cule will  be  actuated  by  heat  more  or  less. 

27.  Heat  secularly  acting  in  an  atom  or  molecule  tends  to 
induce  many  changes  in  the  structure  and  form  of  that  atom 
or  molecule  and  of  these  the  ultimate  issue  or  limit  would  be  its 
reduction  to  homogeneity  o/  structure  and  to  pure  sphericity  or 
cellularity  of  form.  It  may  be  demonstrated  dynamically  and  it  will 
appear  by  observation  as  we  proceed  that  a  mode  of  action,  such  as  we 
have  conceived  heat  to  be,  when  existing  in  an  insulated  system  of  material 
elements  (in  an  atom  on  molecule)  must  tend  to  distribute  these  material 
elements  into  positions  of  maximum  symmetry,  and  therefore  to  reduce 
all  atoms  and  molecules  generally  to  homogeneously  constructed  sphe- 
rical shells  or  cells  of  different  weights  and  dimensions.  Or  viewing 
the  subject  in  the  light  of  our  cosmical  laws  we  may  say  that  heat  is 
the  dynamic  apparatus  by  which  the  law  of  assimilation  is  fulfllled. 
But  it  is  by  a  reference  to  law  and  not  to  mechanism  thai  we  are  com- 
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peUed  to  arriye  at  our  conclusions.  To  shew  how  cosmical  law  is  realized 
by  a  dynamic  apparatus  (except  in  a  very  few  steps  at  first)  wholly 
transcends  our  powers  and  belongs  not  to  our  day. 

28.  fFhen  the  heat  actuating  a  molecule  is  prevented  from 
effecting  further  changes  in  the  structure  or  form  of  that  mole^ 
cule,  it  assumes  the  form  of  tension  or  potential  energy  tend- 
ing to  partition  the  molecule  either  secularly  or  suddenly,  that 
is^  to  develope  or  to  explode  it.  What  becomes  of  the  heat  still 
actuating  a  system  of  material  elements,  that  is  an  atom  or  molecule, 
when  it  has  completed  its  function  as  to  the  form  and  structure  of  that 
atom  or  molecule?  Looking  to  the  question  in  a  purely  rational  point 
of  view  one  is  prompted  to  say  that  we  may  expect  heat  in  that  case  to 
be  transformed  into  some  other  mode  of  force.  Now  this  expectation 
is  verified  when  we  look  with  a  mechanical  eye  to  the  material  system, 
(the  atom  or  molecule,)  now  constituting  a  homogeneously  constructed 
spherical  cell  or  shell.  How  could  an  system  pulsate  where  no  systole 
and  diastole  are  possible,  where  the  excursions  now  outwards  now 
inwards  must  be  simultaneous  on  the  part  of  all  the  constitueot  ele- 
ments? Instead  of  such  pulsation  it  appears,  since  force  is  indestructible, 
that  a  state  of  tension  with  corresponding  volume  must  result. 

If  it  be  asked  what  will  happen  then,  supposing  more  heat  to  be 
supplied  to  this  system,  that  is,  to  this  atom  or  molecule  already  in  a 
state  of  utmost  tension  the  answer  appears  to  be  that  — - 

a.  The  molecule  must  tend  to  differentiate  itself  and  thus  the 
homogeneity  of  its  structure  being  destroyed  ordinary  heat  may  resume 
in  it,  and  it  may  remain  concrete. 

b.  If  differentiation  be  forbid,  it  must  partition  into  two  or  a  few 
molecules,  unless  a  perfect  homogeneity  forbid  such  a  limitation. 

c.  If  its  homogeneity  be  complete,  it  must  at  a  certain  tempera- 
ture partition  into  as  many  parts  as  it  consists  of  homogeneous  par- 
ticles, that  is,  it  must  vaporize  simultaneously  or  explode. 

d.  Hence  ultimately  under  the  secular  action  of  adequate  heat  in 
any  atom  or  molecule  it  must  be  completely  dissolved  or  resolved  into 
material  units  each  existing  free  in  the  aether  as  at  first. 

The  idea  of  a  state  of  tension  as  here  set  forth  is  very  obscure. 
But  in  contemplating  force  and  its  transformations  we  must  encounter 
obscurity  somewhere.  And  though  it  were  possible  to  frame  a  mecha- 
nism which  like  heat  would  represent  a  state  of  tension  as  a  distinctly 
conceivable  mode  of  motion  still  little  would  be  gained;  for  the  ele- 
ments of  that  mechanism  would  equally  stand  in  need  of  a  mechanism 
to  explain  them,  and  so  on  for  ever. 
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Bat  here  let  na  illaetrate  these  inferences  by  viewing  some  mole- 
cnle8  in  relation  to  the  heat  or  tension  which  mnst  actuate  them. 

29.  The  single  tmit  of  matter,  and  the  Tetrad  or  molecule  con- 
tUt'mg  of  4  uniu  in  equilibria,  can  possess  potential  heat  only.  The 
nueleos  of  a  eingle  material  element  being  a  centre  ef  force  merely 
cannot  pnlsate.  It  can  only  make  excnrsions  to  and  from  aome  other 
centre  not  its  own.  It  can  therefore  possess  actual  heat  only  when 
it  is  a  member  of  some  molecular  system.  No  reason  appears  however 
why  its  aetherial  atmosphere  may  nut  expand  in  volnme  or  contract  or 
acqnire  tension  when  it  is  in  relation  with  heat  or  cold  in  other  bodies. 

And  nothing  else  seems  possible  for  the  tetrad  or  groap  of  4  ma- 
teriftl  elements  constituting  a  system  of  4  equilateral  triangles  Fig.  A 
whose  four  aetherial  atmospheres  are,  in  the 
peripherical  region,  unified  or  cunfluent  into  one. 
Such  »  tetrad  may  do  doubt,  when  transmitting 
heat,  pnlsate  dissymmetrically.   Bnt  it  must  be 
diatbennons  in  the  highest  possible  degree.    It 
cannot  detain  the  heat  passing  tbroagh  it  so  as 
to  set  up  and  sustain  a  proper  pulsation  in  it- 
self. All  its  constituent  forces  are  already  in  the 
most  statical  positions  possible.    Dnring  every 
moment  ef  every  phase  of  every  symmetrical  pulsation,  they  must  always 
be  equidistant  both  from  the  centre  and  from  each  other.  And  dnring 
every  phase  of  every  such  palpitation  the  aetherial  atmosphere  of  the 
tetrad  mnst  always  be  spherical.   In  so  far  as  its  own  stractnre  and 
form  are  concerned  therefore,  there  is  no  force  in  the  tetrad  either  to 
originate  or  to  sustain  a  pulsatory  action  aronnd  its  own  centre.     In 
this  respect,  as  we  shall  presently  see,  the  tetrad  differs  from  all  other 
molecular  structures  that  we  ever  meet  with. 

30-  It  may  indeed  be  thought  that  if  once  set  agoing  in  pulsation 
the  tetrad  ought  to  pulsate  until  its  action  is  transferred  to  some 
other  molecule.  But  such  an  inference  assumes  that  elasticity  is  some 
Bxed  unalterable  and  unalienable  property  of  matter  and  not  a  fonn  of 
force  merely,  which  in  its  nature  according  to  our  views.  Such  an  infe- 
rence forgets  the  doctrine  oftbe  correlative  and  reciprocal  conTertibility 
of  all  the  physical  forces.  Our  theory,  as  it  gives  thermal  and  diather- 
mal,  BO  does  it  give  elastic  and  diaelaslic  substancea  Meantime  it  is 
to  be  remarked  that  it  gives  not  only  the  material  unit  bnt  also  the  first 
molecule  which  is  in  relation  with  apace  in  all  its  dimensions,  that  is 
the  tetrad,  as  purely  diathennal,  wheu  the  heat  or  heat-producing 
action  is  applied  on  one  side  only.   And  when  that  heat  or  action  is 
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itpplied  on  opposite  sides  or  all  uround,  then  it  gires  tliein  88  capable 
of  potential  heat,  or  heat  of  tension,  or  tension  only. 

29.  But  there  are  atoms  and  molecules  in  endless  variety  all 

of  which  must  always  possess  actual  heal.  This  may  be  illnstrated  in 

reference  to  tbat  molecular  strnctDre  which  comes  immediately  after  the 

tetrad  viz.  H.    In  H  the  conditions  of  statical  equilibrium,  determined 

by  the  nnmber  of  elemental  farces  of  which  the 

nncleuB  of  the  stractare  consists  call  for  one  form; 

and  the  law  of  sphericity  or  the  constitntion  of  its 

iaetherial  atmosphere  calls  for  another  form.  And  thus 
by  the  antagonistic  cooperation  between  the  central 
and  the  peripherical  structures  in  this  molecnle(and 
in  all  except  in  perfectly  spherical  and  homo^eneons 
molecules)  a  ceaseless  pulsation  will  be  kept  np. 
That  pulsation  mast  indeed  encrease  and  decrease 
H  with  the  temperature;  but  it  can  nerer  be  re- 

duced to  zero.  Thus  in  Fig.  U  (onr  atom  of  hydrogen)  the  position  of 
statical  equilibrium  of  the  consitnent,  units  of  the  nucleus  is  when 
they  constitute  on  all  hands  a  system  of  equilateral  triangles.  Of  sneh 
triangles,  the^e  5  units  when  they  have  disposed  themsehes  in  this 
order,  constitute  no  fewer  than  7.  A  molecule  such  as  H  therefore 
will  be  Tory  stable.  And  we  may  well  believe  that  it  will  be  nn- 
decomposable  in  the  laboratory.  But  this  system  of  seven  equilateral 
triangles,  when  combined  as  in  E  into  a  trigonal  bipyramid  implies 
that  the  axis  of  that  pyramid  is  longer  than  its  equatorial  diameter 
is  broad.  It  im]>ltes  in  short  that  the  abnospbere  or  dynamosphere  of 
which  the  5  material  units  are  the  nucleus  shall  in  respect  of  the  form 
of  the  nucleus  tend  to  be  a  prolate  ellipsoid.  Bnt  while  the  dynamo- 
sphere  thus  tends  to  be  drawn  up  into  this  ellipsoid  by  the  law  of  stmc- 
tural  equilibrium  as  realized  by  the  nucleus,  it  must  tend  as  a  whole  to 
be  recalled  towards  the  spherical  by  the  law  of  symmetry  and  spheri- 
city. H  will  therefore  satisfy  both  these  tendencies  by  maintaining  con- 
tinually a  rhythmical  action,  in  which  now  the  2  polar  and  now  the  3 
equatorial  units  make  reciprocally  excursions  to  and  from  the  centre. 
Thus  will  this  molecule  be  ever  kept  in  a  state  of  pulsation  or  vibration 
aronnd  its  own  centre,  the  extent  of  the  excursions  depending  on  the 
existing  temperature. 

And  as  of  this  molecular  structure  H,  which  in  our  theory  is  the 
simplest  that  fulfils  the  conditions  of  inenlabiltty,  so  of  all  other  atoms 
and  molecules  generally,  unless  they  have  attained  to  sphericity  of  form 
or  eellnlarity  and  homogeneity  of  structure.  They  must  all  be  actuated 
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more  or  less  b;  heat.    Each   will  be  a  punctnm  saliens  after  its  own 
make  and  fashion. 

•  30.  The  capacities  for  heat  of  the  nucfei  of  atoms  and  mole- 
culet  tvhich  are  dissimilarly  constructed  may  possibly  be  very  dissi- 
milar, though  their  atomic  weights  may  pos- 
tibfybe  the  same.  8otDtiaolecala.i  airnctuns  m&j, 
ID  virtQe  of  the  way  in  which  their  coostitaeot 
anile  of  weigriit  are  related  tu  each  other,  be  bet- 
ter adapted  for  entertaining  a  pnlsatorj  action 
around  their  own  centres  than  others.  For  such  a 
mode  of  action,  U  for  instance,  is  eminently 
adapted.   And  so  is  sncb  a  atmctare  as  9,  which  '^ 

consists  of  two  tetrads  anited  bj  their  bases,  and  which  is  iso- 
morpbons  with  H,  but  has  two  units  instead  of  one  in  each  of  the 
three  angles  of  the  equator.  And  if  an  atom  of 
H  were  to  take  into  union  with  itself  on  each 
of  its  5  angles  (3  on  the  eqaator,  2  on  the  poles) 
an  atom  of  9i  bo  as  to  give  rise  to  the  com-  j 
bination  H{^,  and  this  were  to  settle  down  Into  | 
ite  structure  of  raaiimnm  sjmmtry  viz.  aq  (Fig.) 
in  which  Uie  six  lance-shaped  forms  all  stand  up 
parallel  to  each  other,  their  poles  and  indeed 
their  whole  forms  as  free  to  vibrate  as  is  pes-  ^ 

sible,  then  here  we  should  have  a  Gtractnre  whose  capacity  for  heat 
like  that  of  U  and  ^  would  be  very  great. 

31.  But  it  will  afterwards  appear  that  sDch  a  structure  as  aq 
(•— Hf^,)  must  be  dimorphous,  that  when  called  upon  to  enter  into  nnion 


C  HOC 

with  an  element  of  the  pentagonalorder  of  forms,  each  as  C  (Pig.)  it  must 
part  with  its  hexagonal  Btructiire,  and  the  55  in  it  applying  themselves 
conformably  to  the  pentagonal  polar  region  of  C,  there  must  result  (in 
the  first  instance)  the  new  form  HOC  (Fig.),  in  which  the  middle  member 
0  consists  of  the  5  atoms  of  i}  now  packed  together  and  applied  poles  to 
eqnatorsand  face  to  face  so  as  to  cohere  byno  fewer  than  60  points.  In 
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B  word  ID  tbis  new  element  0  not  a  single  anit  or  weight  is  free  to 
vibrato.    The  capacity  of  0  for  aetoal  heat  therefore  compared  with 
Uut  of  aq  or  of  BVs  will  be  rery  small. 

Now  without  laying  in  an?  claitnB  at  this  stage 
in  onr  development  for  these  stmctnrea  H,  Aq 
and  0,  as  representatives  of  anything  in  nature, 
it  cannot  be  denied  that  those  deductions  of  a 
varying  capacity  for  heat  in  different  kinds  of 
molecnles   are    responded    to    by    experiment. 
Not  bat  each  single  particle  of  any  substances 
whatsoever,  when  taken  at  the  same  tempe- 
rature, requires  the  same  amount  of  incident  heat  or  cold  to  raise  or  to 
sink  it  to  any  other  temperature.  Heat  is  but  a  mode  nr  motion  acting 
according  to  the  laws  of  motion;  and  this  interchange  of  motion,  issuing 
in  equilibrium  or  equality  of  temperature,  the  law  of  action  and  reaction 
Bocnres.   But  beneath  this  there  is  a  certain  amount  of  heat  in  each 
molecule  which  is  proper  to  it  according  to  its  structure  and  which 
tends  to  be  statical  in  it.   And  this,  though  it  be  difficult  to  reach  by 
any  mere  eipansion-instrument  or  thermometer,  has  been  fonnd  to  be 
difforont  in  different  atoms  and  moleculea,  and  to  bear  no  relation  to  their 
atomic  weights.  Thus  the  same  number  of  units  of  weight  constructed 
into  atoms  of  hydrogen,  of  water,  and  of  oiygen,  more  shortly  the  same 
weights  of  these  substances,  in  order  to  be  changed  through  the  same 
range  of  temperature  require  quantities  of  heat  represented  by  3.4090 
))y  l.OOO  and  by  0.21751,  that  is,  hydrogen  between  15  and  16  times, 
and  water  between  4  and  5  times  as  much  as  oiygen.    The  powor 
nf  aqueous  vapour  in  absorbing  and  storing  up  heat  has  lately  been 
maintained  to  be  enormous;  as  also  that  of  hydrogen  when  steadied  as 
hydrocarbon,  ammonia  &c. 

32-  Changes  as  to  calorific  capacity  in  the  atoms  and  mole- 
cules of  bodies  modify  the  phenomena  of  chemical  affinity  and 
union,  so  that  these  phenomena  cannot  be 
regarded  as  the  functions  of  molecnlar  form 
and  structure  merely,  bnt  of  the  existing  heat 
also.  At  the  moment  of  the  transformation  of 
aq  into  HO  much  heat  must  rash  out  of  0 
into  U;  for  H  has  now  acquired  a  higher  ca- 
pacity for  heat  than  it  had  when  existing  in 
HO  aq,  and  now  stands  alone  as  the  axis  of  tlio 

rombiuntion,  in  perfect  aptitude  for  entertaining  a  pulsatory  action.  Tho 
Hr>t  moment  therefore  that  H   acquires  this  axial  position  it  will 


OP  HKAT.  2] 

be  more  hot.    Id  such  a  combinatioD  therefore  as  HOC  (Fi^.  p.  19)  it 
nil!   tend  to  go  off  in  the  aerifonn  state,  leaviog  0  behind  in  anion 
with  C.    Or  if  this  escape  of  H  be  prevented,  it  will  tend  to  go  free  so 
far  at  least  as  to  betake  itself  to  the  other  extremity  of  the  axis  of  the 
combination  HOC,  and  thus  (nnder  the  law  of  redintegration  u  will 
appear  folly  hereafter)  to  redintegrate  the  sim- 
plest hydKHsarbon  HC  (Fig.).    Thus  HOC  (p.  19) 
wilt  he  transformed  into  HCO  (Fig.)-    StlU  how- 
ever on  an  adequate  elevatioQ  of  temperature  U 
in  UCO  being  terminal  of  the  axis  may  possibly 
go  off  and  be  lost  to  the  combination  of  H  and 
O  and  C.    It  is  well  therefore  thai  the  law  of  re* 
dintegration   has   only    been  partially  satisfied  , 

when  U  has  been  brought  into  union  with  C  and 
the  primaeval  HC  has  been  redintegrated.  It  is  well  that  for  the  com- 
plete fnUlment  of  that  law,  H  must  also  be  brought  into  union  with  0, 
and  the  primaeval  UO  be  redintegrated  also.   And  thus,  after  HOC 
and  HCO,  we  shall  obtain  OHC  (Fig.)  in  which 
the  atom  of  H  is  at  last  lodged  in  the  central 
region   of  the  combination,  and  secured  by  an  . 
atom  of  C  on  the  one  pole  and  an  atom  of  0  on  I 
the  other.    Now  therefore  the  escape  of  H  into  ' 
the  aeriform  state  is  iu  good  measure  provided 
•(gainst,  and  we  have  an  nltimate  form  of  this 
ternary  combination  of  C  and  H  and  0  which  UCO 

could  stand  an  ordeal  that  would  docomposfl  the  others.     Uoreover 
we  see  also  how  such  a  ternary  combmation  as  C  +  H  +  0  may  in 
the  conrse.of  natnre  prove  itself  to  be  trimor- 
phons  and  give  rise  to  many  different  sub- 
stances. 

Bnt  here  supposing  these  symbols  to 
have  their  old  chemical  significations  (which 
no  doubt  is  tacitly  meant)  it  may  be  objected 
that  no  such  combination  as  CHO—  put  the 
symbols  iu  what  order  you  please  —  is  known. 
Kow  this  is  true  though  viewed  in  the  light  o[{(j 

of  the  popular  chemistry  it  must  be  admitted  to  be  strange;  for  no  rea- 
son whatever  can  be  assigned  by  the  chemistry  which  has  established 
Uiis  fact,  why  it  should  be  so.  Butonr  morphology  shews  at  once  that  it 
must  be  so.  Thus  these  three  elements  H,  C,  0  are  dissimilar.  Their 
combination  therefore,  whatever  their  order,  must  constitute  a  dissym- 
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metrical  and  as  we  mtkj  Bay  a  heteropolsr  fonn.  Now  snch  a  form 
ia  incapable  of  a  statical  position  by  itaelf.  It  is  aninsDlablfl 
nniversallj,  as  we  shall  fully  find  as  we  proceed.  All  such  forms 
most  hurry  together  into  clusters  or  molecnlaa.  We  can  have  CHO 
only  as  C„U„Ob. 

HoreoTer  oar  theory  shews  what  the  multiple  n  must  be.  Thoa 
the  forma  of  C  and  0  are  penta^nal.  That  of  II  ia  trigonal.  When 
either  C  or  0  constitntes  the  contrad  pole  in  the  molecnle  therefore, 
the  form  determiitg  the  number  in  the  groap  ia  a  pentagon.  The 
molecule  resulting  must  therefore  bo  the  polyhedron  of  which  the  joints 
are  pentagons,  that  ia,  the  dodecahedron-  And  of  CHO  when  cither 
0  (or  0  rather  as  will  be  ntuaUy  the  case  since  C  ia  so  much  more 
fixed  than  cither  0  or  U)  is  centred,  the  molecnle  will  be  a  dodecatom 
witheitbersiDgle.double,  or  triple  walls,  that  is,  CiiHu  Oil  orCitHnOn 
or  CaaHiiOii  (the  last  being  only  reached  however  when  all  the  oxygen 
has  been  eliminated  except  from  the  poles,  on  each  of  which  an  atom 
of  C  in  the  laboretory-subBtance  still  exists  as  OCO— COi,  giving 
CatHieOt  ^stearic  acid).  If  U  in  COH  be centrad,  the  molecule  must  be 
CiaOiiHiD.  And  this  our  theory  would  lead  us  to  look  for,  along  with 
CieHaiOi  as  possibly  products  of  the  highest  organisations. 

33.  But  though  each  atom  of  0  has  so  little  actual  beat  in  itaelf, 
yet  in  being  set  free  (as  in  the  decomposition  of  dentoiide  of  hydrogen) 
an  atom  of  0  must  give  out  mnch  bent.  For  each  atom  of  0  by  itself 

is  so  oblate  that,  under  the  law  of  sphericity,  on 
going  free,  snch  atoms  will  rush  together  in  cou- 
ples, a  couple  (which  we  may  denote  by  the 
i  symbol  O)  being  the  aerifonn  or  free  nnit  of  this 
'  element.  Now  this  ruih  or  rapid  fall-together  of 
two  atom  of  0  in  to  oneofO,  which  constitutes  their 
act  of  coupling,  most  at  the  moment  of  union  be 
transformed  into  /uai.    And  since  accompaying 
the  act  of  coupling  there  is  no  increase  of  capacity  for  heat,  but  on 
the  contrary  a  further  loss  of  it,  this  heat  which  has  been  generated 
by  the  collision  must  be  given  out. 

34.  The  dart  of  U  into  of  0  (Fig.  §  32)  and  that  shiTer  of  the 
combination  which  produces  aq  (Fig.  §  30)  mnst  generate  heat.  But  in 
this  change  there  is  a  great  increase  of  capacity.  And  the  phenomenon 
is  of  more  difficult  analysis.  It  fully  appears  however  that  if  H  be 
made  to  plunge  into  0,  and  the  aq  generated  after  having  been 
heated  up,  is  made  to  play  upon  some  point  where  it  is  again  trans- 
formed into  HO,  or  into  U  and  0,  the  heat  thrown  upon  that  point 


OP  HEAT.  23 

mast  be  most  intense.  —  But  of  those  things  hereafter.  Meantime  it 
nppeara  that  aq  compared  with  0  ia  quite  a  reserroir  for  heat    It 
woald  indeed  be  snrpassed  in  this  respect  \>j  He  if  this  hexatom  could 
be  obtained  constituting  a  stmctnre  isamorphous  with  aq.  But  that  is 
not  possible.    It  will  afterwards  appear  however  that  Hg  as  H^H  Fig. 
fonns  ihe  body  of  the  atom  of  ammonia  in  its 
most  stable  form   (NHN  —  2NH3)   Ammoniacal 
vapoar  ought  therefore  lilie  common  vapoor  to  be 
a  great  reservoir  of  beat;  and  this  applies  to  am- 
monia in  either  of  its  forme  (of  which  hereafter). 
The  same  is  trus  of  H  in  any  of  its  combinations 
in  which  it  is  at  once  ( 1 )  steadied,  so  that  it  maj  not 
retreat  from  radiant  action  when  incident  upon  it 
as  a  single  atom  of  H  must  tend  to  do,  and  (2)  so 
placed,   as  to  be  free  to  vibrate.    Thus  0  (oxy-         hAh=H< 
gen  gas)  and  CHC  Fig.  (marsh  gas)  are  isobaric.    But  the  capacity, 
receptive  or  absorptive  power  of  the  latter  for  beat  must  be  vastly 
greater;  and  that  atill  more  if  the  tetratom  of  hydrogen,  which  forms 
the  body  of  the  hydrocarbon,  were  still  farther  steadied  as  by  (he 
doubling  of'the  atoms  of  C  on  the  poles  giving 
CCHCC  (olaflant  gas).  Andtfaisthelaw  of  sphe- 
ricity must  tend  to  effect,  in  regions  whore  free 
carbon  in  single  atoms  abounds,  since  a  single 
atom  of  C,  like  a  single  atom  of  0,  is  very  ob- 
late so  that  single  atoms  must  tend  to  double. 
And  so  of  all  the  higher  hydrocarbons.  Their 
capacity  for  heat — thequantity  of  statical  heat 
which  they  are  capable  of  entertaining  —  must  CHC 

be  proportionally  great.  But  as  we  have  not  jnstilied  either  the  use 
of  these  symbols  or  a  reference  to  these  substances  we  need  not  enlarge 
upon  the  subject  here. 

35.  Bat  all  atoms  and  molecules  considered  as  nholes  {that 
is,  as  consisting  of  their  aetkeriat  atmospheres  as  well  as  their 
nuclei)  must  evert/where  tend  towards  the  same  temperature. 
Heat  being  merely  motion  in  matter  must  distribute  itself  according 
to  the  laws  of  motion.  It  must  therefore  distribute  itself  according 
to  the  Uw  of  action  and  reaction  of  which  the  limit  is  equality  in  the 
bodies  interacting.  And  here  it  would  be  prudent  for  us  perhaps  to 
leave  this  subject,  since  anything  else  we  have  to  say  upon  it  being 
strange,  is  sure  to  he  repudiated  in  the  first  instance. 

Yet  let  08  ask  what  is  meant  by  the  familiar  term  '^mperature"  7 
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And  who  in  reply  is  prepared  to  saj  more  about  it  for  certain  than  thifl, 
that  temperature  is  the  degree  of  the  thermometer?  This  is  certain.  Bat 
if  so,  then  temperature  is  a  function  of  a  limited  volume  of  matter,  it 
may  be  of  air,  or  of  mercury,  or  of  clay.  Further,  howeyer,  it  is  not  a 
function  of  Yolume  irrespective  of  the  manner  in  which  that  volume  is 
produced  and  maintained.  It  is  a  function  of  volume  as  determined 
by  heat.  This  also  is  certain. 

What  then  let  us  ask  do  all  atoms  and  molecules  tend  to  as  to 
volume,  when  they  exist  in  calorific  relationship  with  each  other,  in  other 
words,  what  is  the  equilibrium  of  temperature?  To  answer  this  question 
a  mechanical  demonstration  at  present  is  out  of  the  question.  We  must 
invoke  the  aid  of  one  of  our  cosmical  laws,  or  rather  the  harmonic 
action  of  them  all,  I  mean  the  law  of  Assimilation.  It  may  indeed  be 
said  that  this  is  merely  a  resort  to  magic  for  an  explanation.  Be  it  so. 
But  what  is  there  let  me  ask  which  when  thought  of  in  its  fulness  does 
not  imply  that  which  in  other  cases  is  called  magic?  Nay,  that  by  which 
alone  all  other  things  come  to  be  known  —  perception  itself!  —  thought 
itself  I  What  is  it  but  pure  magic?  It  is  merely  our  familiarity  with  it 
that  blinds  us  to  its  magical  character.  Now  if  perception,  if  thought, 
be  magical,  then  all  percepts,  all  thoughts  must  be  things  of  magic. 
And  since  it  is  only  by  percepts  and  thoughts,  only  in  the  form  of  per- 
cepts and  thoughts,  that  we  can  know  anything,  all  things  must  to  us 
be  insuperably  things  of  magic.  For  science  to  quarrel  with  an  explana- 
tion of  a  phenomenon  because  it  is  magical  is  to  quarrel  with  its  own 
bread  and  butter,  and  indeed  with  itself.  Moreover  the  nearer  we 
ascend  to  the  fountain-head  of  Being  and  of  action,  the  more  magical 
must  everything  inevitably  become ;  for  that  fountain-head  is  pure  voli- 
tion. And  pure  volition,  as  a  cause,  is  precisely  what  is  meant  by  magic ; 
for  by  magic  is  merely  meant  a  mode  of  producing  a  phenomenon  with- 
out mechanical  appliances,  that  is,  without  that  seeming  continuity  of 
resisting  parts  and  that  leverage  which  satisfy  our  muscular  sense  and 
our  imagination,  and  bring  the  phenomenon  into  the  category  of  what 
we  call  *M;he  natural",  that  is,  the  sphere  of  the  elastic,  the  gravitat- 
ing, the  sphere  into  which  the  vis  inertiae  is  alone  admitted. 

At  any  rate  we  must  invoke  the  aid  of  our  law  of  Assimilation  — 
say  provisionally  —  that  we  may  be  free  to  pass  on. 

36.  Changes  of  temperature  are  manifested  by  changes  of 
volume,  and  the  equalization  of  temperatures  in  its  limit  is  the 
equalization  of  the  volumes  of  the  material  unities  interacting 
calor'tfically.  The  law  of  assimilation  viewed  in  its  universal  appli- 
cation affirms  that  all  aetherial  and  all  material  elements,  all  atoms 
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and  all  molecules,  in  a  word,  all  material  unities  whatsoever,  must 
tend  towards  an  equality  of  volume.  But  such  a  tendency  in  its 
limit,  that  is,  when  fully  realized,  implies  the  resolution  of  all  matter 
into  aether  again.  We  have  not  to  do  with  it  therefore  in  its 
limit,  but  as  operating  in  the  midst  of  the  existing  variety  of  atoms, 
molecules  ^c.  which  nature  displays,  and  specially  as  operating 
in  the  three  &miliar  states  of  matter,  the  aeriform,  the  liquid  and  the 
concrete.  Have  we  then  any  evidence  of  the  operation  of  this  law  of 
assimilation  in  the  unities  which  constitute  these  three  states?  Tes; 
it  has  long  been  known  in  reference  to  aU  perfect  aeriforms  that  equa* 
lity  of  temperature  implies  equality  of  volume  in  the  unities  of  which 
they  consist.  It  has  long  been  known  that  equal  volumes  of  different 
vapours  and  gases  tend  to  contain  equal  numbers  of  unities  (atoms  or 
molecules)  or  at  least  numbers,  of  which  equality  is  the  limit,  such  as 
doubles  or  halves  once  or  oftener  repeated.  The  prevalent  hypothesis 
at  the  present  moment  indeed  is  to  the  effect  that,  with  the  exception 
of  a  few  substances  (which  are  on  tliat  account  said  to  be  anomalous  0 
all  single  or  elemental  atoms  occupy  one  volume,  and  all  compound 
atoms  or  molecules  two  volumes.  Nay,  to  eliminate  even  this  difference, 
it  is  presumed  that  the  atoms  of  elemental  bodies  also  exist  in  couples, 
occupying  the  same  volume  as  a  composite  atom.  We  do  not  find  how- 
ever that  in  the  present  epoch  of  nature  the  law  of  assimilation  has 
accomplished  its  aim  so  far  as  this.  It  is  often  satisfied  with  what 
may  be  called  a  dichotomous  ratio,  giving  cleavage  planes  so  to  speak 
in  all  directions,  at  equal  distances. 

37.  Further  in  the  following  pages  it  will  fully  appear  that  the 
same  agreement  as  to  volume  exists  also  among  the  unities  of  which 
liquids  and  solids  consists.  But  the  unities  of  bodies  in  the  dense 
state  are  usually  very  different  from  what  they  are  in  the  aeriform  state. 
Those  of  chlorine  for  instance  instead  of  being  01  or  Oh  are  On, 
that  is,  dodecatoms.  Those  of  sulphur  instead  of  being  S3  or  S  are  Ss  0, 
that  is,  icosatoms.  Those  of  silver  instead  of  being  Ag  are  Agi  2+2  0-132 
(dodecatoms  circumscribed  by  icosatoms).  Those  of  moisture  instead 
of  being  aq  are  AQ-i(3aq)*'aaq'^  (dodecatoms  composed  of  triple  ele- 
ments). And  80  of  others,  though  these  are  the  normal  numbers. 

38.  This  state  of  things  however  and  the  state  of  cohesion  which 
exists  among  condensed  ordense  bodies  prevents  anything  like  a  palpable 
equalization  of  volume  for  equal  numbers  of  atoms  or  molecules.  Still 
when  different  measures  of  liquids  or  different  masses  of  solids  at 
different  temperatures  (that  is,  with  their  atoms  and  molecules  posses- 
sing different  heat-volames)  are  brought  into  relation  with  each  other, 
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the  atoms  or  molecules  of  which  the  palpable  body  consists  tend  to 
eqaality  of  volume.  The  hot  atom  or  molecule  contracts  or  cools;  the 
cold  one  eipands  or  heats.  And  when  weights  of  different  substances  are 
taken,  which  are  proportional  to  the  atomic  weights  of  their  constituents, 
or  at  least  equal  to  that  of  those  calorific  unities  of  which  thej  con- 
sist, one  set  hot,  another  set  cold,  and  then  mixed  together,  a  mean 
temperature  or  volume  is  obtained.  When  again,  as  has  unhappily  been 
usual,  masses  of  equal  weights  have  been  taken  at  different  heats  and 
mixed,  when  not  atomic  or  molecular  weight  but  avoirdupois  weight 
has  been  the  basis  of  experiment,  no  satisfactory  discovery  was  made 
until  it  was  at  last  announced  that  Hhe  atoms  of  all  bodies  had  the 
same  capacity  for  heat*'  —  an  indifferent  expression  this,  of  the  phe- 
nomenon (which  is  aU  that  has  been  observed)  that  the  heat  which  is 
necessary  to  bring  equal  weights  of  different  bodies  to  the  same  tem- 
perature is  proportional  to  the  number  of  unities  which  these  equal 
weights  contain.  Nor  has  this  been  found  to  be  rigorously  true  or  cor- 
rect in  any  case,  but  only  approximately  true;  ais  might  be  expected 
from  what  has  already  appeared  as  to  the  different  capacities  of  dif- 
ferently constructed  atoms  and  molecules  for  heat;  as  also  from  the 
utter  unfitness  of  the  thermometer  for  such  investigations. 

Nevertheless  it  has  been  thought  that  by  the  indications  of  the 
thermometer  those  of  the  balance  might  be  controlled,  and  atomic 
weights  determined  by  what  has  been  unhappily  called  '^specific  heat". 
But  even  granting  the  trustworthness  of  the  calorimeter,  this  cannot  be 
done  with  safety ;  for  we  shall  find  that  while  some  atoms  or  molecules 
have  only  one  point  of  calorific  action,  others  have  two,  the  atoms  act- 
ing calorifically  from  two  foci,  as  if  each  single  atom  were  two;  and  so 
on.  In  a  word  the  phenomenon  of  calorific  action  is  too  complicated 
to  admit  of  correct  interpretation  as  present  In  liquids  indeed  when 
compared  with  aeriforms,  and  still  more  in  solids,  the  constituent  units 
are  only  imperfectly  individualized,  especially  in  such  unnatural  sub- 
stances as  the  reguline  metals,  on  which  however  the  principal  experi- 
ments as  to  specific  heat  have  hitherto  been  made. 


CHAPTER  VL 

ATOMS  AND  MOLECULES  AS  TO  THEIE  ELECTRO- 
MAGNETISM  &c. 

The  nucleus  of  an  atom  or  molecule  consisting  of  so  many  ele- 
ment of  forces  in  juxta-position,  as  for  instance  5  in  H ;  30  in  C;  40  in  0 ; 
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45  in  aq  &c.  must  be  as  nothing  in  point  of  size  as  compared  with 
the  aetherial  atmosphere  or  dynamosphere  investing  that  nacleus^ 
Bat  to  that  atmosphere  the  nucleus  must  be  both  helm  and  anchor,  and 
many,  and  in  the  present  epoch  of  science  inscrutible,  must  be  the  phe- 
nomena which  must  result  from  the  interaction  of  the  nucleus  and  the 
dynamosphere,  and  from  the  sustained  aim  of  the  one  to  assimilate  the 
other  to  itself.  But  of  these  as  one.  of  the  chief  we  may  mention  that  ^ 

39.  The  statical  heat  actuating  an  atom  or  molecule  must 
awake  and  sustain  in  its  aetherial  atmosphere  currents  of  force 
rhythmically  constituted  and  as  various  as  the  structures  of  the 
nuclei  of  the  atoms  and  molecules  themselves.  Such  currents  must  of 
necessity  result  from  the  ever-acting  pulsation  of  the  dynamic  points 
or  angles  of  the  nuclei.  And  these  currents  must  possess  tension,  and 
be  beaded  in  form  or  moniliform,  and  be  actuated  by  a  peristaltic  mo- 
tion. And  these,  it  might  be  shown,  must  produce  molecular  motions 
which  must  give  to  the  senses  ultimately,  electro-magnetic  or  elec- 
trical and  magnetic  phenomena. 

40.  Our  external  senses  are  indeed  at  such  an  inmeasnrable  di- 
stance from  the  atomic  world,  and  all  the  phenomena  which  they  are 
capable  of  observing  are  so  highly  composite,  that  it  is  not  accurate  to 
use  such  terms  as  magnetism  or  electricity  in  reference  to  modes  of 
action  so  elemental  as  those  which  we  are  now  considering.  But 
the  invention  of  new  terms  is  productive  of  still  greater  disadvantages. 
Our  only  hope  of  discovery  lies  in  the  universality  of  the  cosmical  laws, 
and  the  ultimate  homogeneity  of  cieated  substances  or  reality.  Herein 
alone  is  consolation.  Hence  however  such  consistency  in  nature,  that 
what  lies  wholly  beneath  the  region  of  visibility  may  he  safely  inferred 
to  be  similar  to  that  which  is  gross  enough  to  be  palpable  to  sense.  To 

^  support  such  a  conclusion  we  have  more  than  a  merely  logical  argu- 
ment of  analogy.  The  evidence  may  rather  be  compared  to  an  algebraic 
function  and  its  development  The  invisible  developes  into  the  visible, 
the  atomic  into  the  massive,  just  as  (a  +  b) '  developes  into  a '  -f  -  2  ab  +  b  ^ 
And  would  it  not  simplify  science  to  a  marvellous  extent  if  we  could 
fihew  in  our  atom,  our  molecule,  existing  and  acting  under  cosmical 
law,  all  that  appears  in  palpable  phenomenal  and  invest  its  modes  of 
action  with  familiar  and  well-understood  names  —  as  if  we  were  to  say 
that  every  atom  in  the  universe  is  ^unctum  saliens"!  Let  this  then  be 
said.  And  more  than  this;  let  it  be  said  also  that  the  system  of  currents 
in  the  aetherial  atmospheres  of  a  molecule  is  the  vascular  system  pro- 
per to  that  pnnctum  saliens,  or  rather  it  is  its  system  of  circulating 
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fluid;  for  to  Nature  it  is  the  contents  of  the  vessel  that  are  everything, 
as  to  the  anatomist  it  is  the  vessel  itself. 

Now  as  to  the  structure  of  these  currents  it  may  be  said  that 
when  atoms  and  molecules  possess  angles  which  are  dissimilarly  con- 
structed, as  for  instance  in  the  number  or  arrangement  of  the  material 
units  or  elemental  forces  of  which  they  consist,  then  the  heat-vibrations 
actuating  these  angles  must  possess  dissimilar  dimensions.  And  when 
molecules  possess  distinctly  pronounced  poles  and  equatorial  regions, 
these  currents  in  their  aetherial  atmospheres  will  tend  to  be  closed  and 
to  be  circular,  that  is,  to  sweep  round  in  the  dynamosphere  and  to 
reenter  the  nucleus  at  the  region  which  is  dissimilar  to  that  from  which 
they  emanated. 

41.  And  hence  an  apparatus  of  attraction,  of  polar  arrange- 
ment,  and  cohesion.  These  beaded  currents  whether  they  be  regarded 
as  electrical  or  magnetic  must  when  they  are  closed,  that  is  when  they 
emanate  from  one  region  of  the  molecule  as  for  instance  from  the 
poles,  and  after  sweeping  round  enter  at  another  as  for  instance  the 
equator,  must  tend  when  they  actuate  a  number  of  molecules  which 
are  in  each  other's  vicinity  to  dispose  those  molecules  into  certain 
definite  positions  in  relation  to  each  other,  and  having  done  so,  to  bind 
them  together  or  to  cause  them  to  cohere  more  or  less.  For  these 
currents  must  posses^  tension  and  consist  of  alternate  and  successive 
floods  and  ebbs  of  elements  of  elastic  and  of  dielastic  aether  in  the 
line  of  their  course.  And  hence  when  their  dimensions  or  periods  are 
the  same  in  adjacent  molecules  they  must  catch  each  other  like  adja- 
cent pieces  of  rackwork^  and  phenomena  of  ^'affinity**  and  cohesion 
must  result  —  phenomena  which  must  be  as  various  as  the  molecules 
themselves  which  are  presented  to  each  other.  In  this  subject 
however  we  cannot  enter  now  —  save  only  to  affirm  that  after  a  some- 
what extensive  investigation  we  have  found  that  these  currents  always 
operate  in  accordance  with  the  law  of  symmetry  and  sphericity,  and 
appear  as  the  apparatus  provided  for  fulfilling  that  law  in  the  mole- 
cular world. 

In  these  currents  also  there  is  an  apparatus  for  accomplishing  those 
phenomena  which  are  commonly  ascribed  to  polarity.  But  on  this  sub- 
ject I  shall  only  quote  a  page  of  a  Work  which  was  published  in  1856; 
the  first  Edition  (in  which  the  same  general  view  is  maintained  though 
in  a  more  abstract  manner)  having  been  published  in  1S30.* 

•  See  Elements  of  the  Economy  of  Nature  by  J.  G.  Macvicar  M.  A. 
Adam  Black  Edlnbui^h  1830.  Do  Second  Edition.  Chapman  and  Hall. 
London  1856. 
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7n  virtue  of  the  Polarity  which  emanates  from  them,  such 
Regions  or  Angtes  of  Molecules  as  are  similar  to  each  other,  must 
repel  each  other.  —  It  is  not  proposed  to  attempt  here  the  investi- 
gation in  detail  of  the  polarity,  that  is,  of  the  currents  of  nndnlaa  in 
the  atmospheres  of  molecnles,  caaaed  by  those  palsations  of  the  forces 
consljtatingf  their  angles,  which  can  never  cease  to  actuate  them,  so 
long  as  they  are  monibera  in  the  nniverqe,  which  is  all  in  motion.  This 
much  may  be  stated  as  obvions,  however,  that  from  those  angles  which 
are  identical  in  form  and  strnctnre,  currents  whose  forma  and  dimen- 
sions shall  also  be  identical,  will  issue.    Bnt  snch  cnrrents  will  be 
mutually  elastic  or  repnlaive  of  each  other.    They  will,  therefore,  enc- 
ceed   in  reentering  the   nnclena,    onljr  at   those  angles   which  are 
dissimilar  to  those  from  which  they  issne.  And  among  all  those  angles 
in  the  molecnle  that  are  equally  dissimilar,  they 
will  enter  at  those  which  are  most  distant  from 
the  regions  whence  they  issue;  for  all  motion 
evermore  submits  to  deflection  from  Uie  right 
line  as  little  as  possible. 

In  ffeleropolar  Molecules,  the  opposite 
Polarities  are  at  the  opposite  Poles.  —  Taking 
A  as  an  example  of  a  heteropolar  molecnle,  A 

it  follows  from  what  baa  just  been  lud  down,  that  the  current  emanat- 
ing from  any  anglo  or  apex,  will  re-enter  by  the  centre  of  the  base 
opposite,  that  is,  the  opposite  pole ;  while  that  emanating  from  this 
base,  or  from  tho  3(D  constituting  it,  will  re- 
enter at  the  opposite  pole  or  apex.    Such  mole- 
cules, therefore,  realize  the  idea  of  polarity  as 
commonly  conceived,  where  P  and  N  are  alnays 
expected  at  the  opposite  extremities  of  the  aits, 
as  in  the  magnetic  needle,  a  crystal  of  tourma- 
line, etc. 

In  ffomopo/ar  Molecules  the  Polarity  or 
Circulation  of  Currents  is  between  the  Poles 
and  Equator.  —  In  homopolar  molecules,  tho  poles  being  similar, 
the  undnlae  emanating  from  them  must  bo  of  similar  dimensions, 
and  mntually  elastic,  or  repulaiye  to  each  other.  That  which  ema- 
nates from  one  pole,  therefore,  cannot  enter  at  the  other  pole. 
Except  in  what  have  been  called  homogonal  molecules,  however 
(that  is,  snch  as  have  all  their  angles  identical),  there  will  be  other 
SD^es  in  the  equatorial  region  which  are  dissimilar  in  structure 
to  the  polar  angles     At  the  equatorial  angles,  therefore,  in  homopolar 
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moIeciiUs,  the  polar  cnrrents  will  enter;  and  from  the  equatorial  angles 
in  such  molecules  the  carreotfi  issuing  will  enter  at  the  poles.  In 
reference  to  such  forms,  therefore,  "a  polarised  axis"  as  commonly 
understood,  is  not  an  axis  of  the  form,  bnt  a  terminal  edge  of  it. 

This  condition  of  polarity  (which  is  not  suspected  in  the  antho- 
riaed  science  of  the  day),  brings  it  to  pass  that,  in  the  ayntheeis  of 
smaller  into  larger,  the  most  andecompoeabie 
chemical  atoms  are  often  composed  of  elements 
united  by  terminal  edges,  or,  more  generally,  by 
equators  to  poles  Thus,  let  hlf  meet  in  the 
nascent  state  (or  state  suitable  for  union  with 
one  another),  and  free  (torn  the  influence  of  other 
forms,  and,  consequently,  under  the  influence 
of  the  first  and  third  laws  of  Being  only,  they 
can  honour  both  these  laws  in  maintaining  the 
morphological  type  to  which  they  belong  already, 
S  by  uniting,  ae  the  condition  of  polarity  in  homo- 

polar   molecules  requires  them  to  do,  viz.,  by  their  terminal  edges, 
whence  there  will  result  the  fine  species  Q$|[— S.  {—Vi  S  auct:) 
When,  again,  &lf.  unite  under  the  same  law  of  polarity  (poles  to 
equators),  yet,  so  as  now  to  cohere  by  facets 
and  not  by    edges,   and,   under  inductive  in- 
fluence, tending  to  develop  a  form  which  shall 
be  the  supplement  of  U  or  of  S  (that  is,  such 
that,  both  taken  together,  shall  admit  of  a 
spherical  atmosphere;  and,  therefore,  such  that 
both  shall  ever  tend  to  unite;  and  each,  when 
0  the  other  is  absent,  tend  to  develop  tliat  other), 

we  obtain  a  species,  icosahedrat,  but  with  hollow  poles,  of  which  much 
hereafter;  meantime,  we  may  call  it  0  (nascent  oxygen)". 

42.  J/ence  also  (as  has  been  slated  in  the  quotation)  an  appa- 
ratus of  separation,  of  elasticity  between  similars,  and  of  the 
aeriform  slate.  The  return  of  the  current  into  the  nucleus  of  the 
molecule  which  is  the  apparatus  of  cohesion  can  only  take  place  when 
there  are  in  the  molecule  certain  angles  or  groups  of  material  elements 
possessing  a  structure  dissimilar  to  certain  other  angles  or  groups. 
When  similarity  of  structure  is  dominant  so  that  the  emanating  cur- 
rents are  mostly  of  the  same  periods  and  dimensions,  the  various  cur- 
rents of  the  molecule  or  most  of  thorn,  will  not  be  able  to  reenter  the 
nucleus.  They  will  be  simply  radiant,  and  being  continued  beyond  the 
dynamosphere  of  the  molecules  into  the  ambient  aether  which    is 
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eontinaons  with  that  djnamosphere,  thej  will  thus  conatitate  a  general 
apparatus  of  repulsion.  Each  molecule  in  so  far  as  it  is  actuated  hj 
its  atomic  heat  will  tend  only  to  thrust  all  others  of  the  same  kind 
away.  And  thus  an  aggnregate  of  molecules  will  tend  to  become  aeri- 
form or  aetherlike  again.  And  such  a  tendency,  an  Increase  of  heat  or 
of  the  pulsatory  action  of  the  nucleus,  must  obviously  faYour. 

43.  Moreover  at  a  certain  temperature,  different  in  differently 
constructed  atoms  and  molecules,  but  the  same  in  those  of  the  same 
kinds,  it  is  to  be  expected  that  the  cuirents  of  force,  which  at  lower 
temperatures  were  closed  or  circulated  in  the  atmospheres  of  the 
molecules  or  atoms,  will  break  open  and  become  simply  radiant.  And 
in  this  case  a  sudden  repulsion  must  take  place  between  all  the  atoms 
thus  effected,  and  the  aeriform  state  must  be  suddenly  assumed. 

44.  These  phenomena  of  repulsion  however,  according  to  the 
theory  now  advanced,  can  take  place  only  between  molecules  which 
are  similar  to  each  other.  When  the  molecular  currents  have  dimen- 
sions which  are  wholly  dissimilar  so  that  the  rack,  so  to  speak,  does  not 
fit  the  pinion,  that  is,  when  the  molecules  themselves  are  dissimilar, 
there  will  be  no  such  repulsion  between  them.  There  will  on  the 
contrary  be  diffusion  of  one  aeriform  into  another,  each  urged  by  the 
repulsive  action  of  its  own  particles.  Now  this  is  precisely  what  has 
been  observed  in  reference  to  aeriforms  by  BerthoUet,  Graham  and 
Dalton,  and  by  the  last  so  felicitously  though  over-boldly  expressed  by 
saying  that  '^dissimilar  gases  are  as  vacua  to  each  other". 

But  let  us  pass  on.  We  are  again  trespassing  against  our  resolu- 
tion to  explain  phenomena  by  a  reference  to  law  merely  and  not  by  an  ex- 
hibition of  mechanism.  Only  it  seemed  desirable  in  passing,  to  shew  how 
hopeless  is  the  attempt  to  reduce  the  phenomena  of  chemical  union  to 
mathematical  powers  of  the  distance  &c.  &c,  &c. 


CHAPTER  VII. 

THE  COURSE  AND  CONSUMMATION  OP  MOLECULAR  ACTION. 

The  obscurity  of  the  region  which  we  are  now  traversing,  and  the 
prospect  of  more  clear  and  distinct  conceptions  farther  on,  induce  us  to 
bring  these  statements  here  to  a  close,  simply  by  following  in  a  few 
paragraphs  the  bearing  of  cosmical  l^w  on  these  material  elements, 
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atoms  and  molecules  which  it  cannot  hut  be  admitted  hold  out  some 
good  promise  already  of  proving  themselves  to  be  representatives  of 
the  atoms  and  molecules  of  bodies.  First  then  me  may  remark  that  — 

45.  In  their  original  and  free  state  all  single  material  ele- 
ments  or  units  of  weight  must  contain  in  their  atmospheres  or  dyna- 
mospheres  the  same  quantity  of  aether.  It  will  afterwards  appear 
beyond  doubt  from  the  phenomena  of  atomic  weights  as  determined  by 
the  balance  that  the  unit  of  atomic  weight,  the  material  element,  is 
the  same  in  all.  And  this  state  of  things  our  cosmical  law  of  assimi- 
lation  leads  us  to  infer  a  priori.  Moreover  this  original  identity  in 
all  the  units  of  weight,  we  are  called  upon  both  by  that  law  and  by  the 
conditions  of  genesis  to  extend,  not  only  to  the  nuclei  but  also  to  the 
aetherial  atmospheres  of  the  material  elements.  Thus  seeing  that  all  the 
aetherial  elements  when  constituting  the  aether  were  identical,  the 
power  of  aggregates  or  clusters  of  them  to  effect  the  complete  conden- 
sation or  confluence  of  the  innermost  layer,  and  so  to  generate  a  ma- 
terial element  would  be  equal,  when  the  aetherial  clusters  themselves 
were  equal.  Now  this  condition  implies,  both  thai  the  nucleus  shall  in 
all  cases  consist  of  the  same  number  of  aetherial  elements  confluent 
into  an  unit  of  a  new  order,  and  that  the  outside  cluster  still  remaining 
in  the  aetherial  state  and  constituting  the  atmospheres  or  dynamo- 
spheres  of  the  nucleus  shall  be  equal  also.  The  aetherial  aggregate  is 
the  force  which  condenses  and  unifies  the  nucleus.  At  the  moment 
therefore  at  which  it  accomplishes  this  unification,  its  quantity  must 
be  the  same  in  all.  For  the  material  element  or  unit  of  weight  then  we 
may  adopt  some  uniform  symbol,  as  for  instance  O,  which  is  in  the 
hands  of  the  printer  already  as  the  astronomical  sign  for  the  Sun.  Its 
form  will  serve  to  remind  us  that  the  material  element  consists  of  a 
nucleus  which  is  purely  a  center  of  force,  and  not  a  body  possessing 
volume  or  solidity  like  a  shot  however  small,  and  that  that  nucleus  is 
invested  by  an  aetherial  aggregate  or  atmosphere  which  as  it  is 
the  seat  of  all  the  special  actions  of  matter  we  may  sometimes  call 
the  dynamosphere. 

46.  The  material  Elements  (like  the  aetherial  element)  tend 
under  the  law  of  unification  (assimilation  as  to  the  space  they 
occupy)  to  form  into  clusters  or  molecules.  It  is  to  ascertain  the 
mo4es  in  which  this  aggregation  takes  place,  and  the  properties  of  the 
specifically  constituted  molecules  which  result,  that  the  following  work 
is  devoted.  Here  we  lay  down  merely  the  fact,  on  which  indeed  everything 
depends  and  which  happily  as  a  fact  is  universally  admitted.  As  to  the 
means  mechanically  considered,  by  which  the  units  of  weight  come  to- 
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gether  and  are  held  together,  nothing  is  possible  by  way  of  discovery 
but  interminable  speculation,  respecting  all  the  result  of  which  it  can 
only  be  said  that  they  lie  beyond  the  possibility  of  verification.  We 
therefore  rest  the  fact  of  molecular  synthesis  simply  on  the  basis  of  law, 
meaning  by  law  what  the  term  normally  means,  that  is,  an  express- 
ion of  will  acting  according  to  wisdom. 

47.   During  its  molecular  career  a  material  element  may 
be  stript  more  or  less  of  its  aetherial  atmosphere.     Since  the 
aetherial  elements  which  constitute  the  atmospheres  of  material  units 
are  discrete  and  indiyidnally  mobile,  it  is  but  reasonable  to  infer 
that  when  material  units  are  grouping,  pressing,  and  wedging  together, 
so  as  to  constitute  molecules,  then  more  or  less  of  the  aetherial  atmo- 
sphere proper  or  natiye  to  each  may  be  extruded,  and  go  to  attach 
itself  to  other  molecules  in  the  neighbourhood,  whose  structure  is  more 
open,  and  whose  aetherial  capacity  is  greater.    Such  a  state  of  things 
seems  to  be  indicated  by  those  remarkable  differences  which  different 
molecules  display  as  to  volatility  and  fixity,  that  is,  as  to  their  aptitude 
for  dissolving  into  the  aether  and  for  becoming  continuous  with  it,  or  for 
refusing  to  do  so.  Thus  such  solution  must  demand  in  the  language  of 
B.  Hooke  ''congruity'*  and  in  that  of  Leibnitz  "continuity".    It  must 
demand  that  the  aether  at  the  top  of  the  aetherial  atmosphere  of  the 
molecule  shall  be  more  or  less  in  the  same  state  as  that  of  the  aether 
generally.  Now  this  would  imply  its  being  present  in  the  atom  or  mole- 
cule somewhat  in  its  original  quantity.   The  difference  of  molecules, 
though  sometimes  nearly  of  the  same  weight,  as  to  their  volatility  or  fixity, 
is  one  of  their  most  remarkable  features.    Thus  azote  and  silicon  are 
absolutely  of  the  same  weight,  and  they  have  many  analogies  besides 
yet  no  means  have  yet  been  discovered  of  fixing  azote  by  itself,  and  no 
means  of  volatizing  silicon  or  of  nusing  it  into  the  aeriform  state.  What 
more  volatile  or  bent  when  free  upon  the  aeriform  state  than  hydrogen, 
what  more  fixed  than  carbon?  It  looks  as  if  some  elemental  substances 
had  lost  their  wings  and  could  no  longer  fly.    And  perhaps  we  shall 
afterwards  see  reason  for  believing  that  the  wings  of  molecules  are 
their  aetherial  atmospheres,  as  also  for  suspecting  that  where  they  have 
lost  their  wings,  hydrogen  is  usually  the  agent  that  has  carried  them 
off  and  appropriated  them  for  its  own  use. 

48.  But  each  material  element  must  secularly  tend  to  recover 
all  the  invfesting  aether  which  it  possessed  at  first.  This  might 
be  inferred,  in  ordinary  chemical  conception,  as  necessary  to  the  neutra- 
lization of  the  nucleus.  But  we  prefer  to  ground  it  on  our  cosmical 
laws,  specially  the  law  of  individuation  operating  continuously  in  time, 
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or  the  law  of  assimilation  operating  retrospectively,  or  in  more  familiar 
language,  the  law  of  redintegration  or  of  atavism.  So  marvelloas  are 
the  phenomena  of  the  specific  development  of  embryos  &c.  and  the 
reappearance  in  organic  beings,  after  long  intervals  perhaps,  of  an- 
tecedent peculiarities  of  form,  that  the  veriest  materialists  are  still 
obliged  to  admit  a  law  of  atavism  or  redintegration.  These  pheno- 
mena our  theory  explains,  by  regarding  this  law  as  holding  good  in 
reference  to  all  truly  individualized  forms  and  structures,  and  spe- 
cially in  reference  to  those  elemental  molecules  of  which  organic 
forms  are  composed,  and  as  the  ground  of  all,  as  holding  good  in  re- 
ference to  the  material  elements  themselves.  According  to  our  view 
this  law  never  wholly  demits  its  action  or  influence,  but  on  the  con- 
trary the  first  moment  that  the  conditions  of  existence  allow,  it  tends 
to  redintegrate  and  restore  the  primal  type.  Hence  ultimately  when  no- 
thing prevents,  the  nucleus  of  every  material  element  must  tend  to 
recover  its  primal  investiture  of  aether,  the  full  complement  of  its 
aetherial  atmosphere. 

49.  Hence  all  substances  in  the  dense,  that  is,  the  concrete 
or  the  liquid  state,  must  tend  to  be  volatile,  and  at  an  adequate 
temperature  may  be  expected  to  be  aeriform.  All  masses,  mate- 
rial media,  and  molecules  exist  for  ever  bathed  in  the  aether, 
penetrated  by  the  aether.  Under  the  law  of  redintegration  therefore 
the  material  elements  of  which  these  masses  and  molecules  consist  must, 
as  circumstances  permit,  be  ever  recovering  secularly  more  and  more 
of  the  aether  native  and  proper  to  their  aetherial  atmospheres,  of 
which  they  have  been  atript  during  the  epoch  of  their  condensation  or 
concretion.  And  hence  as  masses  and  molecules  are  opened  up  by  heat 
either  secular  or  sudden,  we  are  to  expect  dissociation,  dedoublement, 
partitionment  and  an  universal  tendency  towards  the  aeriform.  We 
are  led  therefore  to  infer  that  every  individualized  molecular  mass, 
every  grain  of  rock,  and  every  crystal,  no  less  than  every  plant  and 
animal,  has  a  period  of  growth  and  development,  followed  by  a  period 
of  transformation  and  partitionment.  In  one  case  one  hour  may  ac- 
complish what  it  may  require  untold  ages  to  accomplish  in  another. 
But  still  the  economy  of  nature  is  the  same  for  all. 

50.  And  all  molecules  must  tend  ultimately  to  vaporise,  going 
into  or  giving  off  matter  in  single  elements  or  units  of  weight. 
This  issue  follows  as  a  further  consequence  of  the  same  doctrine,  the 
redintegration  of  the  aetherial  atmospheres  of  the  material  elements. 

51.  During  this  retreat  of  matter  into  the  aether  in  single 
material  elements  or  units  of  weight  the  molecules  and  masses 
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from  which  such  vaporization  into  the  common  vapour  of  mat- 
ter is  going  on,  may  be  expected  to  he  phosphorescent.  As  to 
sach  phosphorescence  it  is  of  course  a  psychological  not  a  morpholog- 
ical or  purely  physical  phenomenon,  and  therefore  we  are  not  in  a  con- 
dition to  insist  upon  it  here.  But  it  is  reasonable  to  infer  that  single 
material  elements,  which  are  also  purely  aetherial  balls,  in  being  thrown 
off  from  the  surfaces  of  bodies  into  the  aether  shall  awake  those  un- 
dulations in  the  aether  which  are  productive  of  vision,  and  thus  render 
phosphorescent  the  surfaces  of  bodies  which  are  thus  giving  off  what 
we  may  call  the  common  vapour  of  matter.  There  can  be  no  doubt  that 
to  nocturnal  animals  circumambient  objects  in  general  are  visible 
or  phosphorescent  in  the  absence  both  of  sun  and  moon.  Also  there 
are  many  substances  which  are  either  usually,  or  may  be  easily  ren- 
dered, phosphorescent  even  to  our  eyes.  And  of  such  substances  it 
will  afterwards  appear  that  such  is  the  structure  that  the  surface  of 
their  molecules  has  been  already  analysed  by  nature  or  simplified  to 
the  utmost,  so  that  their  next  step  in  analysis  is  to  be  resolved  into 
single  material  elements. 

52.  And  ultimately  matter  when  existing  free  in  the  aether 
must  tend  to  dissolve  into  pure  aether  again.  Nothing  short  of 
such  an  issue  satisfies  to  the  full  our  cosmical  laws.  These  laws  there- 
fore present  all  cosmical  action  as  cyclical.  And  this  is  precisely  the 
economy  which  our  knowledge  of  the  Great  Creator  would  lead  us  to 
expect;  for  He  is  at  once  ever-living  and  immutable.  He  is  the  parent 
of  time,  while  yet  He  inhabiteth  eternity. 

But  elements  which  are  not  as  yet  fully  assimilated  to  each  other 
(dissimilars)  do  not  repel  or  tend  to  individualize  each  other,  but  con- 
tinue the  subjects  of  the  law  of  unification  only  which  is  always  oper- 
ating, as  we  have  seen,  for  the  development  of  the  "material"  out  of 
the  ^aetheriar*  and  of  the  molecular  out  of  the  material,  and  this  state 
of  things  must  postpone  this  issue  of  material  elements  into  a  diffused 
aether  during  a  very  long  epoch  in  the  case  of  every  individual  atom 
and  molecule.  Moreover  in  dissimilarly  constructed  molecules  this 
epoch  though  long  in  all  must  be  of  different  lengths.  Hence  — 

53.  The  material  universe  at  any  one  epoch  as  for  instance 
the  present  will  exhibit  matter  in  all  its  different  states  of 
rarity  and  condensation;  and  molecular  synthesis  and  analysis  will 
be  everywhere  coordinate.  Our  theory  therefore  does  not  repre- 
sent the  material  universe  as  a  self-destructive  system  either  in  ac- 
cordance with  Newton's  conception  which  has  been  long  ago  invalid- 
ated, or  in  accordance  with  that  most  recent  conception  of  the  dissi- 
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pation  of  energy.  But  neither  does  it  regard  the  univeree  as  intrinsi- 
cally and  independently  self-conservative  for  ever,  according  to  the 
conception  of  Laplace.  Our  theory  views  the  material  universe  as  self- 
preservative  only  because  it  is  its  part  to  represent,  in  time  and  in 
finite  Being,  the  mind  and  attributes  of  the  Eternal  and  the  Infinite  on 
whom  it  continually  depends. 


CHAPTER  VIIL 

VERIFICATIONS  FROM  THE  PHENOMENA  OP  NEBULAE 

COMETS  &c. 

54.  What,  we  may  now  ask  would  be  the  phenomena  to  sense 
and  physical  science  presented  by  a  region  in  the  celestial  spaces 
where  a  synthetic  or  aether-aggregating  action  had  been  instituted 
or  where  an  ultimate  analysis  of  the  material  into  the  aetherial  was 
going  on.  More  simply  what  should  we  expect  to  see  if  such  a  process 
as  we  set  out  or  concluded  with,  were  really  being  accomplished  in  cer- 
tain regions  of  the  sky?  Now  to  this  it  is  to  be  answered  that  such 
regions  ought  to  display  two  successive  sets  of  phenomena,  the  first 
corresponding  to  the  epoch  during  which  the  aetherial  aggregates  or 
clusters  are  still  wholly  aetherial,  and  the  second  corresponding  to 
that  in  which  the  aetherial  nuclei  of  the  clusters  have  been  fused 
into  material  elements  or  units  of  weight,  or  still  exist  as  such. 

55.  During  the  first  etpoch  there  would  be  a  region  in  space 
which  being  dissimilarly  constituted  to  the  surrounding  space  we 
should  expect  to  be  dififerentiated  from  that  space  perhaps  visibly,  as 
for  instance  by  the  apparition  of  a  certain  luminosity  in  the  midst  of 
surrounding  darkness.  It  follows  from  our  views  however  tbat  such 
luminosity  if  it  exist  at  all,  must  be  of  a  peculiar  kind  very  different 
from  that  which  is  produced  either  by  radiation  or  reflection  from 
molecular  masses  or  media.  It  cannot  amount  even  to  phosphorescence. 
It  is  a  visibility  realized  by  the  aether  merely;  and  the  self-manifesting 
power  of  the  aether  is  a  minimum.  It  must  therefore  be  accompanied  by 
a  maximum  transparency.  Do  we  then  find  in  the  heavens  anything  cor- 
responding to  such  a  kind  of  luminosity  ?  Yes;  Our  deduction  is  com- 
pletely verified  by  what  is  known  as  nebulous  or  cometic  matter. 
Through  immense  depths  of  such  matter  when  constituting  the  tails  of 
comets,  and  when  therefore  we  know  for  certain  that  it  lies  between 
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the  eye  and  the  fixed  stars,  the  latter  may  be  seen  shining  with  undi- 
minished brightness,  Arcturus  for  instance  throngh  a  breadth  of  90,000 
miles  of  the  most  luminous  part  of  Donati's  comet,  and  small  stars 
trough  50,000  miles  of  Bella's.  The  luminosity  of  cometic  matter  is 
therefore  of  quite  a  peculiar  character.  It  is  in  short  merely  a  differ- 
entiation from  the  surrounding  darkness. 

56*  During  this  epoch  also  (of  transition  from  aether  to  matter), 
since  there  would  be  an  absence  of  all  gravitation  in  its  constituent 
elements,  the  nebula  would  depend  for  its  form,  on  incident  forces  me- 
rely or  thermotic  movements  within  itself.  Now  the  forms  of  mere  ne- 
bulae seem  to  indicate  precisely  such  a  state  of  things.  They  seem  to 
owe  such  shapes  as  they  display  to  no  principles  more  stable  and  orderly 
than  currents  and  eddies  of  an  incidental  or  private  nature.  Their 
forms  and  transformations  are  as  irregular  and  as  fantastical  as 
those  of  the  clouds  of  vapour  or  of  dust  which  we  see  in  the  atmosphere 
in  unsettled  weather. 

57.  But  during  the  second  epoch,  that  is,  when  the  nuclei  of  the 
nebular  specks  have  been  condensed  into  units  of  matter  or  of  weight, 
a  tendency  towards  the  spherical  in  form  and  a  manifestation  of 
a  brighter  region  in  the  centre  must  be  induced  upon  the  nebula.  Now 
to  this  deduction  also  do  not  the  phenomena  of  the  heavens  respond 
completely? 

58.  During  this  second  epoch  also  the  nebula  must  acquire  a 
certain  weight.    It  is  to  be  remarked  however  that  this  weight  must 
be  inconceivably  small.  Thus  though  the  genesis  of  material*  elements 
out  of  aetherial  had  been  completed  through  the  whole  length  and 
breadth  and  depth  of  the  nebula  still  the  weight  of  that  nebula  would 
amount  to  no  more  than  a  fifth  pari;  of  an  equal  volume  of  hydrogen 
as  this  gas  exists  in  the  fully  expanded  state,  that  is,  as  it  exists  in 
what  is  commonly  called  the  vacuum  of  an  air-pump.     Although 
therefore  a  nebula  manifested  the  phenomena  proper  to  a  gravitating 
body,  still  even  of  a  large  nebula  the  weight  as  estimated  by  the  ba- 
lance  must  be   extremely    small.    Now   as   to  this  point  also  our 
views  are  countenanced  by  observation.  That  nebulae  gravitate  or  pos- 
sess  weight  more  or  less  when  they  acquire  orbits  and  are  named 
comets  is  certain.    Tet  comets  are  proved  to  be  so  light  that  astro- 
nomers when  reasoning  on  this  subject  can  do  nothing  by  calculation 
but  excite  our  wonder.  They  speak  of  comets  extending  over  thousands 
of  cubic  miles  and  yet  weighing  only  a  few  ounces.    And  it  is  certain 
that  Laxell's  comet  passed  right  through  the  system  of  Jupiter's  satel- 
lites without  disturbing  the  orbit  of  the  very  least  of  them  while  it 
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was  itself  at  the  same  time,  by  the  grayitation  of  Jupiter,  turned  aside 
into  a  new  orbit.  That  comet  mnst  therefore  haTe  been  a  thing  of  in- 
conceiyable  lightness  considering  its  volume.  Tet  still  it  certainly  gra- 
vitated and  was  therefore  material. 

59.  I  only  add  that  granting  onr  views,  it  does  not  follow  that 
nebulous  matter  is  always  the  commencement  of  worlds  asteroids  or 
meteorites.  Nebulous  matter  may  also  be  the  last  appearance  of  worlds, 
when  these  worlds  have  completed  the  cycle  of  their  concrete  existence. 
The  vanishing  of  a  nebula,  the  attenuation  and  loss  of  a  comet,  is  ac- 
cording to  our  views  as  much  in  the  order  of  nature,  as  its  maturi- 
tion  and  condensation  into  a  star  or  planet. 

60.  The  spectroscope,  by  which  the  inadequacy  of  the  eye  for 
accurate  observation  begins  to  be  so  happily  supplemented,  givea  for 
the  light  of  planetary  nebulae  indications  that  Hheir  constitution  is 
totally  different  from  that  of  suns,  planets  and  fixed  stars*'.  And  to 
them  may  perhaps  be  added  both  the  nuclei  and  the  comae  of  comets 
(though  these  are  quite  dissimilar  to  each  other  so  far  as  hitherto  ob- 
served). Now  though  our  nebulae  conceived  in  this  chapter  can  be 
but  the  first  commencement  or  embryo  state  of  any  and  of  all  such  as 
are  visible  in  our  heavens,  yet  our  philosophy  leads  us  to  conclude  that 
the  visible  in  the  phenomena  to  which  it  gives  rise  will  be  assimilated 
to  that  which  lies  beneath.  Moreover  if  it  should  ultimately  be  found 
that  the  light  given  forth  from  these  singular  objects  in  the  heavens 
is  that  of  hydrogen  and  Azote,  nothing  could  be  a  finer  verification  of 
our  views  as  to  the  genesis  and  the  structure  of  these  two  elements; 
for  these  are  our  two  ^elements"  par  excellence;  hydrogen  being  that 
into  which  a  world  now  dissolving  tends  to  be  resolved  as  also  that  which 
is  the  seminal  element  of  a  new  world,  and  thus  that  which  connects 
two  cycles ;  while  Azote  comes  out  in  our  theory  as  a  residuum,  di- 
morphous indeed,  but  of  such  exquisite  sphericity  and  symmetry  of 
structure  that  its  decomposition  and  even  its  secular  transformation 
are  the  most  difficult  of  all. 

But  let  us  refrain  no  longer  from  remarking  that  all  that  has 
preceded  on  the  relation  of  aether  to  matter  is  speculative  merely. 
Its  verification  in  the  full  sense  of  the  term  is,  at  this  state  of  our 
Enquiry  at  least,  impossible.  I  am  anxious  therefore  to  add  that  what 
follows  is  in  no  degree  dependent  upon  the  views  which  have  been  ad- 
vanced up  to  this  page,  except  in  so  far  as  these  views  furnish  us  with 
an  unit  of  weight. 

61.  Whether  the  unit  of  weight  be  really  connected  with  the 
aether  as  I  have  represented  it  or  not,  the  views  which  follow  as  to 
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the  forms  and  structures  of  the  atoms  and  molecules  of  bodies  will 
stand,  if  they  be  fally  verified  as  I  maintain  that  thej  are,  bj  the  dis- 
coYeries  of  modem  chemistry. 

For  those  therefore  who  have  neither  taste  nor  toleration  for  such 
speculations  as  the  preceding  let  me  simply  postulate  an  original  atom 
or  unit  of  atomic  weight  —  not  hydrogen  as  has  been  supposed  and 
opposed  by  many  —  but  an  element  so  much  lighter,  that  in  one  atom 
of  hydrogen,  as  we  have  hinted  already  and  shall  soon  see  more  fully, 
there  are  five  material  elements  or  units  of  weight. 

And  here  notwithstanding  our  haste  we  cannot  pass  on  without 
remarking,  what  certainly  is  a  very  happy  coincidence.  Hydrogen, 
which  is  Nature's  ultimatum  in  her  molecular  policy  as  oxygen  is  her 
protocol,  consists  according  to  our  theory  in  elomental  forces  of  2 
(the  axis)  +  3  (the  equator)  =^  5  which  is  its  absolute  atomic  weight. 
Now  5  or  its  double  may  be  said  to  be  the  basis  of  the  common  arith- 
metic. Hence  in  our  system  all  atomic  weights  in  so  far  as  least  as 
they  are  multiples  of  that  of  hydrogen  are  represented  by  very  round 
numbers,  and  the  conventional  system  which  prevails  at  present,  in 
which  hydrogen  is  laid  down  as  unity,  is  very  easily  reduced  to  the 
absolute  system,  namely,  by  changing  the  decimal  point  one  degree  to 
the  right  and  halving.  Thus  to  find  the  number  of  units  of  weight 
in  an  atom  of  oxygen  gas  its  conventional  atomic  weight  being  16.0 
we  have  160-r-2=80.  In  fact  our  series  of  atomic  weights  of  insul- 
able  elements  rises  in  these  numbers  5,  20,  30,  40,  60,  70,  80, 100  etc. 
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Without  attemptiDg  here  the  construction  or  conception  of  any 
mechanism  for  effecting  the  aggregation  of  material  elements  into 
molecules,  and  simply  on  the  strength  of  our  cosmical  law  of  unification, 
let  us  now  proceed  to  the  construction  of  molecules  composed  of  ma- 
terial elements  or  units  of  weight. 

62.  Our  object  has  been  to  ascertain  and  is  now  to  shew,  that  the 
synthesis  into  molecules  according  to  our  cosmical  laws  of  our  mate- 
rial elements  gives  stable  structures,  which  in  atomic  weights  and  in 
chemical  and  physical  properties  generally  represent  those  least 
particles,  into  which  bodies  have  been  divided  by  chemists,  that  is,  the 
particles  which  are  commonly  called  the  atoms  of  these  bodies.  Our 
theory  therefore  if  accepted  places  chemistry  for  the  future  on  the  same 
basis  as  crystallography,  botany,  zoology.  It  brings  its  phenomena  out 
of  the  dark  into  the  light.  Instead  of  leaving  the  chemist  to  speculate 
from  changes  of  colour  or  consistence  in  a  mixture  as  to  what  is  going 
on  in  it  our  molecular  morphology  enables  him  to  see  it  all. 

If  indeed  no  more  than  two  or  three  of  our  molecular  structures 
were  found  to  represent  the  atoms  of  the  chemist  (which  are  between 
60  and  70  in  number),  it  might  be  fairly  suspected  that  such  a  coinci- 
dence was  due  to  chance.  But  if  of  these  60  or  70  there  are  only  be- 
tween 30  and  40  which  occur  in  nature  in  any  abundance  and  play 
any  important  part  in  her  economy,  and  if  all  of  these  in  an  orderly 
way  present  themselves  spontaneously  and  unsought  for  among  our 
successive  constructions,  if  all  of  these  are  represented  by  these 
constructions,  in  their  atomic  weights  and  atomicities,  in  their  every 
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chemical  and  physical  feature,  the  idea  of  chance  surely  as  our  expla- 
nation of  coincidences  is  whoUy  excluded.  Tes ;  and  nothing  in  that 
case  can  be  needed  to  secure  the  acceptance  of  the  new  theory  but  the 
usual  length  of  time.  Let  no  one  suppose  however  in  reference  to  so 
great  a  step  in  science  that  that  time  can  be  shori  Men  of  established 
reputation  in  science  cannot  afford  to  cede  their  prescriptive  rights 
in  existing  hypotheses  —  hypotheses  which  they  hare  themselves  pro- 
bably assisted  in  rearing.  With  regard  to  a  wholly  new  theory  the 
function  of  the  existing  generation  is  to  scrutinize  it  merely.  And  if 
the  many  never  get  beyond  the  contemptuous  contradicting  of  it,  this 
is  only  what  the  history  of  science  leads  us  to  expect.  Even  the  Prin- 
cipia  of  Newton,  the  most  clearly  demonstrated  of  all  scientific  works, 
was  in  certain  high  places  of  science  not  only  not  accepted  but  re- 
garded must  contemptuously  for  half  a  century  after  it  was  published ! 
But  to  proceed. 

63.  The  first  combination  of  material  elements  must  be  a  couple. 
In  one  point  of  view  this  proposition  may  be  regarded  as  a  truism. 
But  our  meaning  is,  that  two  are  much  more  likely  to  fall  together  si- 
multaneously than  three  or  any  higher  number.  And  as  we  proceed 
we  shall  find  reason  for  believing  that  material  elements  never  coalesce 
from  the  free  state  in  higher  numbers  than  2,  though  sometimes  per- 
haps they  do  in  a  set  of  3,  consisting  a  triangle  of  forces. 

64.  It  is  necessary  for  us  therefore  to  continue  the  synthesis  of  a 
couple  only.  And  the  following  is  the  view  of  that  synthesis  which  our 
theory  gives.  On  their  concurrence,  the  aetherial  atmospheres  of  both 
unify  into  one  continuous  aetherial  ellipsoid  havingthe  two  original  cen- 
tres of  the  two  units  of  weight  in  its  two  foci  existing  there  in  an  equi- 
librium of  attraction  and  repulsion  and  of  pression  towards  each  other. 
They  must  be  pressed  towards  each  other ;  for  the  ellipsoidal  form  of  the 
atmosphere  of  the  coupled  atoms  existing  as  it  does  under  the  law  of  sphe- 
ricity and  aiming  as  it  ever  must  at  the  spherical  must  ever  press  the  two 
centres  of  force  of  the  two  constituent  units  towards  the  centre  of  the 
form  and  therefore  towards  coincidence  and  confiuence  with  each 
other.  Now  such  an  issue  (confluence)  we  have  assumed  to  be  possible 
with  reference  to  the  aetherial  units,  when  the  investing  aggregate  and 
its  compressing  force  were  adequate.  In  this  way  we  obtained  our  ma- 
terial from  our  aetherial  element.  But  since  between  all  identicals  the 
cosmical  law  of  Individuation  maintains  a  repulsive  action ;  and  since 
quantity  of  force  or  power  encreases  with  quantity  of  Being  or  Reality; 
and  since  in  the  material  element  there  is  so  great  a  quantity  of  Being 
compared  with  what  there  is  in  the  aetherial  element  we  conclude 
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that  though  not  the  aeUierial  element  jet  the  material  element  in  com- 
petent to  mamtoin  its  indiridnKlitjiUnder  all  the  GOndidODS  of  molecular 
aggregation  which  occur  at  least  in  our  planet  Consequently  we 
infer  that  the  coupled  units  of  weight  now  obtained  do  not  hecome 
confluent  into  a  new  unit  of  double  the  weight;  bnt  while  their  aetbe- 
rial  atmospheres  unify  into  an  ellipsoidal  form,  their  centers  retain  each 
its  own  individuality  in  the  foci  of  the  ellipsoid. 

65.  Bui  a  single  couple  cannoti  be  permanent  in  nature.  The 
two  balancing  forces  under  which  the  couple  exists,  that  is,  (I)  the 
individuality- asserting  or  Tolnme-asserting  force  or  mutual  repulsion 
of  the  two  elements  whose  centres  of  force  are  in  the  foci  of  the 
coupled  molecule,  and  (2)  the  sphere-asserting  action  of  the  now  uni- 
fled  aetherial  atmosphere  of  the  couple,  must  as  has  been  shewn  (g  2!i) 
take  on  a  rhythmical  action  of  going  and  returning  from  the  geometri- 
cal centre  of  the  ellipsoid  which  remains  at  rest.  The  two  centres  of 
force  in  the  foci  must  be  in  a  state  of  continual  pulsation  each  on  its 
own  side  of  the  centra.  In  a  word  the  couple  must  be  actuated  by  heat. 

If  then  SDCb  a  couple  he  brought  into  caloriflc  communication 
with  a  molecule  which  is  hotter  than  itself  it  must  itself  under  the  law 
of  assimilation  (or  of  action  and  reaction  which  are  the  same)  become 
hotter  also,  and  that  possibly  to  such  a  degree,  that  its  two  centres  of 
force  in  the  foci  dnring  their  excursions  from  the  centra  of  the  ellip- 
soid may  recede  from  that  centre  so  far  and  render  the  ellipsoid  so 
prolate,  that  the  sphere-determining  law  instead  of  closing  them  up 
again  into  one  sphsroid,  shall  cut  them  into  two  spheres,  that  is,  into 
the  two  material  elements  out  of  which  the  spheroid  was  originally 
formed.  And  thus  by  the  action  of  heat  the  coupled  molecule  will  be 
analysed,  dissociated,  dedoubled,  into  the  two  units  which  gave  it  being. 
The  molecular  state  will  be  destroyed. 

66.  TWO  couples  united  symmetrically  or  crosswise,  so  as  to 
constitute  a  tetrad  or  isometrical  combination  of  four  material  ele- 

A  ments,  will  he  must  stable  and  permanent  in 

nature.  The  constituent  forces  in  the  tetrad  are 
all  equal  and  similar  to  each  other,  and  they  are 
all  placed  in  relation  to  each  other  so  as  to  con- 
stitute a  system  of  equilateral  triangles.  On 
the  well  known  principles  of  statics  thsrefore  this 
nniversally  trigonal  combiuation  mnst  be  most 
stable.  The  investing  atmosphere  must  in  fact  at 
Ths  teind.  all  timss  be  Spherical  and  the  nucleus  at  all  times 

tetrahedral,  whatever  the  temperature.    Even  supposing  it  capable  of 
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pulsation,  the  departure  of  all  the  four  constituent  elements  from  the 
centre  of  the  form  and  their  retreat  towards  that  centre  must  be  in  all 
cases  equal  and  equally  distributed  around  that  centre.  However  ex- 
panded by  heat  or  cooled  therefore,  the  form  of  this  molecule  must  al- 
ways be  the  same  viz.  its  atmosphere  or  dynamosphere  a  sphere,  its 
nucleus  an  elementary  tetrahedron.  The  tetrad  may  therefore  be  ex- 
pected to  be  very  permanent  in  nature.  But  it  cannot  be  regarded  as 
indestructible.  By  exposure  to  adequate  heat  such  a  state  of  tension 
may  possibly  be  induced,  that  on  the  occurrence  of  the  next  increment 
of  heat  it  will  explode,  that  is,  the  four  elemental  forces  of  which  it 
consists  will  become  individualized,  the  spherical  atmosphere  of  each 
completing  itself,  they  will  spring  out  from  the  centre  into  four  separate 
units  of  weight  or  material  elements  as  they  were  before. 

67.  Our  first  permanent  molecule  with  its  spherical  periphery  and 
its  tetrahedral  nucleus  thus  represents  within  itself  the  entire  geometry 
of  the  regular  polyhedra  of  which  the  first  and  simplest  is  the  tetrahedron 
and  the  last  and  the  limit  is  the  sphere.  We  shall  find  as  we  proceed  that 
it  also  incloses  within  its  limits  the  entire  series  of  material  molecules 
(in  our  planet  at  least)  when  they  have  attained  to  forms  of  repose. 

68*  In  the  diagram  Fig.  A  the  4  white  dots  may  be  regarded  as 
the  positions  of  the  four  original  centres  offeree  of  the  four  constituent 
material  elements.  The  four  white  lines  which  joint  them  may  be  re- 
garded as  the  last  resultants  of  the  forces  which  keep  these  centres 
in  equilibrio.  It  will  be  observed  that  they  define  the  edges  of  a  tetra- 
hedron of  which  the  4  primary  centres  of  force  are  the  four  angles. 
The  dark  circle  around  may  be  imagined  as  the  portion  of  the  aether- 
ial  atmosphere  most  immediately  surrounding  the  nucleus  —  although 
indeed  it  ought  to  have  been  shaded  more  or  less  according  as  it  is 
nearer  or  more  distant  from  the  nucleus.  It  ought  also  as  to  its  outer 
boundary  to  be  invisible  in  order  to  express  our  ignqrance  of  the  limit 
of  the  atmosphere  of  the  tetrad  in  its  confines  with  the  ambient  aether. 
The  diagram  is  in  fact  very  bad.  But  in  consequence  of  a  recent  attack 
on  my  finger-joints  which  prevents  my  drawing  new  diagrams,  I  have 
been  obliged,  much  to  my  regret,  to  content  myself  with  old  drawings 
made  at  a  time  when  my  views  were  only  imperfectly  worked  out 

69.  The  eminence  for  stability  of  the  tetrad  as  well  as  the 
claims  in  this  respect  of  smaller  numbers  of  equal  and  similar  centres 
of  force  at  once  attractive  and  repulsive  have  long  ago  been  set  forth 
both  mathematically  and  mechanically  by  the  admirable  Boscovich*. 

*  Thooria  Philosophiac  Naturalis  etc.    Auctore  J.  Boscovich  etc.   Pars  11. 
§.  239. 
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HftTing  described  the  degree  of  stabilitj  proper  to  4  "pnneta**  when 
placed  in  the  -same  plane,  he  proceeds  in  these  words  (omitting 
clauses  which  would  be  unintelligible  without  his  preceding  de- 
monstrations): *But  when  not  in  the  same  plane  4  puncta  may  be 
placed  80  that  they  shall  preserre  their  position  with  the  greatest 

stability For  a  regular  pyramid  may  be  constructed  by  them  .... 

Then  that  pyramid  will  constitute  a  certain  particle  which  is  most  te- 

naceous  of  its  form Out  of  4  particles  of  this  kind  disposed 

so  as  to  construct  a  larger  pyramid  there  may  be  obtained  a  particle 

of  a  second  order,  somewhat  less  tenaceous  of  its  form And  in 

the  same  way  from  these  particles  of  the  second  order,  there  may  be 
constructed  particles  of  a  third  order  still  less  tenaceous  of  their  form 
and  so  on,  until  those  are  arrived  at  which  are  much  larger  but  at  the 
ssme  time  much  more  mobile,  and  on  which  chemical  operations  depend, 
and  of  which  those  same  grosser  bodies  are  composed  and  to  which 
that  very  thing  might  happen,  which  Newton  adyanced  in  the  last 
query  of  his  optics,  concerning  his  primary  and  elementary  particles 
which  give  rise  to  other  particles  of  diverse  orders.*' 

Newton's  particles  to  which  Boscovich  refers  are  however  very 
different  from  his  own.  They  are  merely  those  of  Descartes  rendered 
immutable  by  a  denial  of  their  fragility.  The  passage  to  which  he  refers 
is  probably  this.*^  ''Now  the  smallest  particles  of  matter  may  cohere 
by  the  strongest  attractions  and  compose  bigger  particles  of  weaker 
virtue;  and  many  of  these  may  cohere  and  compose  bigger  particles 
whose  virtue  is  still  weaker;  and  so  on  for  diverse  successions,  until 
the  progression  ends  in  the  biggest  particles  on  which  the  operations 
of  chemistry  and  the  colours  of  natural  bodies  depend,  and  which  by 
cohering  compose  bodies  of  sensible  magnitude. 

70.  Thus  both  these  great  philosophers  first  recognize  atoms  and 
then  molecules,  and  of  these  they  specify  various  orders,  filling  up  the 
interval  between  the  primary  atom  and  the  ''minimum  visible".  Their 
views  we  shall  find  as  we  proceed  are  eminently  in  accordance  with 
nature  compared  with  those  of  the  most  modem  chemistry,  which  re- 
cognizes only  the  atom  and  its  double  under  the  name  of  molecule,  and 
sacrifices  everything  to  the  attainment  of  logical  or  subjective  or 
rather  indeed  mere  numerical  simplicity! 

71.  Boscovich  was  wise  in  stopping  where  he  did.  Previously  to 
the  discovery  of  atomic  weights  no  such  synthesis  as  his  could  have 
been  verified.  The  case  is  widely  different  now  however  when  both  atomic 

*  Newton's  Optics.  Qu.  31. 
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weights,  specific  grayities,  and  atomicities  or  multiple  combining  ratios 
have  been  fdlly  determined  by  the  balance  in  reference  to  almost  every 
elemental  substance.  A  purely  morphological  synthesis  of  molecules, 
conducted  on  a  priori  principles  like  that  of  Boscoyich,  can  novr  be 
checked  at  eyery  step.  And  if  such  an  one  has  been  discovered  that 
when  carried  straight  onwards  on  its  own  principles  it  gives  as  it  pro- 
ceeds the  very  atomic  weights,  atomicities,  and  phenomena  generally, 
of  molecular  nature,  then,  without  doubt  it  is  so  far  as  least  represen- 
tative of  nature,  and  for  aught  that  appears  to  the  contrary  it  may  be 
representative  of  nature  in  every  respect.  And  such  are  the  claims  of 
the  theory  on  the  development  of  which  the  reader  is  now  to  enter.  If 
the  author  may  happen  sometimes  to  speak  of  the  atoms  and  mole- 
cules of  nature  themselves,  and  not  merely  morphological  conceptions 
representative  of  them,  this  will  be  excused  by  all  who  know  the  ex- 
treme inconvenience  of  affecting  perfect  accuracy  in  ordinary  com- 
position. 


CHAPTER  IT. 

THE  SYNTHESIS  OF  TETEADS  INTO  THE  ATOMS  OR 

ELEMENTS  OP  CHEMISTRY. 

72.  In  order  to  its  being  capable  of  existence  in  the  free  state 
a  molecular  form  must  possess  at  least  the  basis  of  the  skeleton  of  the 

*  Besides  that  of  Boscovicb  1  have  seen  several  other  attempts  at  the  syn- 
thesis of  molecules  in  detail.  But  of  these  the  most  remarkable  is  an  anony- 
mous work  of  which  the  entire  title-page  is  "Description  dcs  Atomes.  De  Tim- 
primerie  de  Crapelet  A  Paris.  Chez  D essay,  Libraire,  Rue  Hautefcuillc  No.  4 
18 13.**  80.  pp.385,  with  9  bcautifal  folding  plates  of  the  author*s  atoms  and  mo- 
lecules. It  is  a  work  of  great  logical  beauty.  And  in  constructing  the  models, 
(which  the  author  informs  us  he  did)  from  which  the  plates  were  drawn,  in- 
finite labour  must  have  been  bestowed.  The  elementary  atoms  of  the  work  are 
12  or  perhaps  13  in  number.  They  are  geometrically  obtained  by  definite  sec- 
tions of  an  elemental  cube,  and  no  fewer  than  5  of  them  are  tctrahedra  of  various 
dimensions.  But  the  author,  though  so  much  bolder  than  Boscovicb,  had  no 
beUer  means  of  verification  than  he.  At  the  date  of  his  Publication  many 
atomic  weights  had  indeed  been  ascertained,  and  Dalton*s  rough  notions  of  the 
molecular  constitution  of  nature  were  current  through  Europe ;  but  our  author*s 
only  authorities  are  Fourcroy,  Morvcau,  and  Hauy.  Who  that  author  was  I  have 
no  idea.  But  his  name  deserves  to  be  perpetuated. 
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sphere;  it  must  possess  an  axis  with  two  poles  which  are  similar  to 
each  other,  and  an  equator  or  equatorial  region  lying  hetween.  This, 
the  taw  of  sjmmetrj  and  aphericity  imperatiTelj  demands. 

Now  the  tetrad  when  viewed  in  relation  to  any  adjacent  object  is 
merely  a  trigonal  pyramid.  To  each  of  its  sammits  or  poles  there 
stands  opposite,  not  another  snmmit  or  pole  on  the  other  side  of  an 
equator  but  a  base  or  equator.  The  tetrad  is  essentially  a  hemifonn. 
It  therefore  does  not  fulfil  the  condition  of  insolability.  Tetrads  will 
not  be  found  in  the  free  state.  They  mast  on  the  contrary  like  flnorine 
or  the  oxygen  in  ozone  tend  to  fix  themselves,  to  unite  and  to  cohere 
with  anything  and  with  everything  in  their  neighbourhood.  Tetrads 
mnst  in  a  word  be  oniversallj  parasitic. 

73<  When  therefore  in  any  region  nothing  exists  but  tetrads 
themselves,  they  must  tend  to  aggregate  and  to  cohere  in  such  clusters 
or  molecules  as  the  law  of  symmetry  and  sphericity  permits.  And  it 
will  be  usefal  to  us  hereafter,  if  wo  glance  here  at  those  clusters  of  te- 
trads or  elemental  molecules  which  immediately  presentthemselves  — 
only  let  it  be  remembered  that  tho  modes  of  genesis,  which  this  homage 
to  present  convenience  requires  ua  to  adopt  here,  are  not  those  of  nature; 
they  are  possibilities  of  genesis  merely;  as  also;  that  I  nse  the  names 
and  symbols  of  familiar  sobstancea,  not  because  1  advance  anything 
that  is  an  adequate  sanction  for  their  use,  but  merely  to  tho  end  that 
the  reader  may  know  where  he  is,  or  at  least  where  I  am  proposing  to 
lead  him.  The  verification  emerges  only  as  we  proceed. 

HYDEOGBK  AND  HTLOGEN. 

74.  Hydrogen.  First  of  all  it  is  to  be  observed  that  a  single 
tetrad  may  acquire  the  conditions  of  insnlability  (that  is,  two  similar 

H  poles  with  an  equatorial  region  lying  between)  by 

taking  into  union  with  itself  not  necessarily  an- 
other tetrad  or  other  tetrads  but  a  single  unit  of 
matter  merely,  holding  that  nnit  as  a  part  of  itself 
\  symmetrically  suspended  opposite   any  one  of  its 
I  four  facets  or  angles.   We  thus  obtain  the  trigonal 
'  bipyramid   Fig.  H.    Its  absolute  atomic  weight  is 
4  +  1^5.    We  shall  find  as  we  proceed  that  this 
elemental  structure  with  the  aetherial  dynamosphere 
Hydrugen.  represents  hydrogen  in  every  particular. 

75.  Hylogen.  Two  tetrads  may  unite  base  to  base  as  in  Fig.  Q. 
Such  a  mode  of  union  is  indeed  so  imminent,  that  it  is  not  easy  to  see 
how  any  number  of  tetrads  existing  in  each  other's  neighbourhood 
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could  in  the  first  instaDce  escape  ttom  falling  into  it,  so  as  to  be  bnilt 
ap  in  higher  combinatione  than  couples.  Accordingly  we  shall  find 
as  we  proceed  that  with  the  exception  which  u 

has  been  already  adduced  (hydrogen)  all  the 
chemical  elements  and  conseqnenUf  all  the  mole- 
cules and  all  the  masses  known  to  science  as  they 
present  themselves  ia  our  theory  are  constructed,  | 

not  of  tetrads  simultaneonsly  concnrring  in  higher 
combinations,  but  by  the  symmetrical  apposition 
and  cohesion  of  coupled  tetrads  or  bitetrads  only. 

7S.  And  here  the  reader  who  finds  himself  flyioKcm- 

interested  in  onr  incipient  investigation  may  perhaps  conclude  it  to 
be  against  our  theory  that  we  already  require  the  imention  of  a  new 
name  and  appear  to  be  dealing  already  with  an  unknown  snhstance. 
Now  to  this  we  answer  that  since  onr  bitetrad  is  (speaking  generally) 
isomorphous  with  hydrogen,  and  like  hydrogen  is  so  light  compared 
with  all  other  molecular  structures,  we  doubt  not  that  when  it  has  come 
in  the  way  of  the  chemist  in  the  ftree  state,  it  has  been  passed  as  hy- 
drogen. But  according  to  oar  theory,  it  is  not  much  if  at  all  to  be  ex- 
pected in  the  free,  isolated,  or  aeriform  state.  In  aptitude  for  this  state 
it  must  difFer  notably  from  hydrogen.  Thus  in  hydrogen  both  polar  and 
equatorial  angles  consist  of  one  unit  only.  These  regions  are  therefore 
similar  to  each  other  in  the  highest  degree  possible.  The  tendency  of  ad- 
JBcent  atoms  of  hydrogen  to  unite  and  cohere  will  therefore  be  a  mini- 
mnm  and  hydrogen  may  be  preeminently  expected  in  tho  free  and  aeri- 
form state.  But  in  the  bitetrad  in  the  contrary,  while  each  of  the  polar 
angles  consists  of  one  unit  as  in  hydrogen,  each  of  the  equatorial  angles  ' 
consists  of  two.  Its  polar  angles  are  therefore  very  dissimilar  to  its 
equatorial  angles.  Hence  under  the  all-perrading  and  universally 
acknowledged  law  of  chemical  afGnity  and  union  (vii.  dissimilarity) 
bitetrads  will  tend  to  unite  and  cohere,  poles  to  equators,  in  such 
groups  as  the  law  of  symmetry  may  sanction;  and  they  will  be  separ- 
able by  the  chemist  and  known  to  him  only  in  snch  groups.  The  bi- 
tetrad therefore  in  our  theory  holds  the  position  rather  of  a  genetic 
principle  than  of  a  separate  substance.  And  for  this  reason  as  well  as 
to  remind  ns  of  hydrogen  which  it  resembles  in  so  many  features  we 
have  named  it  hylogen. 

SDLPHUR  AND  OXYGEN. 
77<  Sulphur  nnti  oxygen.  If  it  be  asked  what  arc  some  of  those 
nndecomposable  molecular  structures  or  chemical  elements  constructed 
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of  atoms  of  hylofffln  to  which  atlnsioD  hu  now  been  made,  we  may 

mention  the  two  which  first  present  themselras.  Neither  2  nor  3  nor  4 

atoms  of  hylogen  can  bj  their  comhination  with  each  other  prodnee  a 

symmetrical  and  stable  structure  fulfllling  the  conditions  of  insnlability. 

g  Bnt  5^  can  do  so  in  a  two-fold  manner,  conatmct- 

iag  two  elemental  molecules  which  ezhibit  the  most 

interesting  genetic  and  morphological  relationship 

to  each  other.    In  both,  all  the  atoms  of  hylogen 

are  united  and  cohere  poles  to  equators.    Bat  in 

oue  they  are  united  edge  to  edge,  and  in  the  other 

face  to  face.  And  hence  two  molecular  forms  which 

though  they  have  the  same  parentage  differ  so 

much,  that  they  may  be  said  to  be  the  alternate 

forms  of  the  same  matter  and  of  each  other. 

The  former  gives  Fig.  8  and  we  may  call  it  an 

Suipb.  Btom  of  Sulph.  The  latter  gives  Fig.  0  and  we  may 

call  it  an  atom  of  oxygen.  The  former  is  trigonal  or  lance-shapod  like 

hydrogen  and  hylogen.    The  latter  is  pentagonal  and  may  be  said  to 

Q  have  theform  of  a  coupling  joint  or  of  a  life-bnoy  1 

The  atomic  weight  of  both  is  the  same  namely 

5x2x4=40  that  is  8  when  H=l. 

78.  Bat  8  and  0  are  not  the  states  in 
which  these  elements  milst  usually  be  found  in 
nature-  S  is  very  prolate  in  form  and  wanting 
in  equatorial  matter,  tforeover  in  its  equator 
there  are  just  three  vacant  regions.  And  these 
are  most  suitable  for  the  insertion,  the  wedging 
in,  and  fixing  there  of  three  additional  atoms  of  8,  their  poles  applied 
8*  to  the  centre  of  the  equator  of  the 

axial  atom.     This  element  therefore 
will  usually  be  found  in  nature  and 
will  move  about  aa  S<Fig.  its  atomic 
t  weight   4X40—  160  i.  e.  32  when 
Ih^I.    The  element  0  in  the  con- 
I  trary  is  very  oblate  and  defective  in 
I  polar  matter.    The  same  law  there- 
fore (the  law  of  sphericity)  which 
gives  S  as  8*  will  give  0  as  0  Fig. 
that  is,  two  atoms  of  0  in  apposition 
on  the  same  axis;  for  the  atmosphere 
at  least  of  such  a  coupled  molecule  may  be  spherical.    The  atomic 
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weight  of  Ma  element  in  the  aeriform  state  will  be  2x10^80  i.  e.  16 
when  H="  1 .  Our  coupled  or  natural  molecolo  of  oxygen  then  bo  far 
represents  an  unit  of  free  oijgen  or  oxygen  gas. 

Sulphur  vapour.  And  here  it  might  be  shewn  that  the  continual 
eyntheais  of  the  molecnles  of  bodies  is  kept  up  &om  the  Brst,  b;  that 
law  of  which  we  hare  an  ocular  demonstration  0 

in  the  swing  of  the  pendulum.  The  sphere,  the 
form  of  repose,  in  being  aimed  at,  is  always  passed 
throngh,  and  from  prolate  the  form  swings  to 
oblate,  and  fiom  oblate  to  prolate.  Thus  S' 
(see  Fig.  p.  H3)  is  more  oblate  than  S  (see  Fig. 
p.  30)  is  prolate.  And  hence,  unless  the  axis  be 
lengthened  by  extreme  pulsatory  excursions,  that 
is,  unless  the  temperature   be  very  high,  the  oxyica  gu 

law  of  sphericity  will  tend  to  raise  up  S*  as 

S'S'S'^Sulphnr  vapour 
the  unit  weighing  6  times  that  of  0  or  oxygen  gas. 

Ozone.  And  similarly  it  may  be  expected  to  be  possible  to  get 
oxygen  in  the  aeriform  state  as 

000— Ozone 
the  anit  weighing  1  '/i  times  that  of  0,  ever  tending  however  to  partition 
into  0  +  0,  that  is,  into  oxygen  in  its  normal  aeriform  nnd  in  its  most 
parasitic  state  at  the  same  time.  But  there  are  many  Oxones. 

BOBOH  AHD  CABItON. 

79.  Boron.  Neither  3  nor  4  tetrads  can  unite  so  as  to  give  a  form 
that  possesses  the  conditions  of  stability.  Bat  5,  united  so  tbat  one 
edge  of  each  is  the  common  axis  of  all,  give  a  beautifully  symmetrical 
structure  Fig.  B;  for  since  onr  tetrad  is  expan-  6 

sible  and  contractile  and  always  adapts  its  form 
to  those  conditions  of  equilibrium,  which  its  exist- 
ing position  imposes,  6  tetrads  thus  placed  must 
generate  a  form  whose  equator  is  a  regnlar  pen- 
tagon  and  which  is  terminated  towards  each  pole 
by  a  pentagonal  pyramid. 

It  may  be  observed  however  that  there  are  (moimoBiii 

on  the  eqnator  in  each  of  its  5  angles  two  units,  as  in  hylogen,  while 
one  unit  would  be  adiquate  to  maintain  the  symmetry.  As  our  theory 
then  gives  us  both  a  lighter  and  a  heavier  trigonal  bipyramid  viz.  H 
and  f^  so  does  it  also  give  us  a  lighter  and  a  heavier  pentagonal  bi- 
pyramid, the  atomic  weight  of  the  former  being  5 +  5  + 5=  IS  and  that 
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of  the  lattor  &+  10  +  5=20.  ConsflqueDtly,  the  stonic  weiglit  of  the 
first  ~  3  aud  of  the  second  -•  4  when  Ue=  1 .  The;  thna  differ  bj  the 
weight  of  au  atom  of  hydrogen. 

80.  To  denote  such  a  difference  then  in  iBomorpha  let  ns  adopt 
tho  H  of  the  greek  alphabet  riz.  the  spiritus  asper,  placing  it  above  the 
literal  symbol  when  it  denotes  the  material  of  an  atom  of  hydrogen 
that  may  be  dispensed  with,  and  below  that  symbol  when  it  denotes  an 
atom  of  hydrogon  that  is  gone.  Thus  our  general  symbol  B  resolves 
itself  into  h,  its  weight  =  20,  and  B  its  weight  =■  1 5  that  is,  4  and 
?  respectively  when  H=  I. 

81-  Now  here  we  may  remark  that  since  B,  which  may  be  said  to 
be  lens-shaped  (as  H  and  if  may  be  said  to  be  lance-shaped)  has  so 
short  an  axis  compared  with  its  equatorial  diameter,  in  other  words 
since  it  is  such  an  oblate  spheroid  instead  of  a  sphere  (which  latter 
the  law  of  sphericity  is  always  calling  for)  it  is  to  be  expected  that 
atoms  of  B,  when  they  are  set  free  one  by  one,  will  place  themeelves 
on  the  same  axis  so  as  to  lengthen  that  axis  and  construct  a  form 
which  shall  (in  its  aetherial  atmosphere)  be  more  spherical  than  a 
Hingle  atom  of  B.  Now  if  both  6  and  B  be  present,  the  combination 
of  atoms  of  B  on  the  same  axis  which  best  satisfies  the  law  of  sym- 
metry is  three,  vis.  i^Itg.  This  therefore  we  may  expect  to  be  the 
mobile  unit  or  chemical  equivalent  of  B.  Its  atomic  weight  is  20  +  15 
+  20=.'i6  that  is  II  when  U'^l.  It  therefore  represents  the  B'" 
of  chemistry,  that  is,  Boron  considered  as  a  triatomic  element 
fiBfi—B"'— Boron,  aoct. 
•  82.  Carbon,  We  shall  afterwards  find  that  as  our  theory  gives 
a  pentagonal  bipyramid  having  two  rows  of  units  on  its  eqnator  with 
a  lighter  isomorpli  having  only  one  row  so  does  it  give  another  iaa- 
C  morph    also  having  the   nnits  in  the  equator 

doubled  instead  of  halved  (Fig.  C).  Its  atomic 
weight  is   therefore   5  +  20-t-5«30  that  is  6 
k  when  H— 1.    And  here  it  may  be  remarked  that 
I  as  atoms  of  Boron  in  virtue  of  their  oblateness 
[  and  dissimilarity  may  be  expected  to  move  about 
in  sets  of  three,  for  the  same  reason  (oblateness 
without  dissimilarity)  may  atoms  of  this  kind  be 
C:.ri.Dn.  expected  to  move  about  in  conples  on  the  same 

axis,  giving  us  the  equivalent  atomic  weight  6  + 6°>  1 2.  This  elemental 
structure  therefore  so  far  represently  the  carbon  of  chemistry.  Bat 
its  genesis  can  not  be  effected  directly  by  the  aggregation  of  tetrads. 


THK  SYNTHESIS  OF  TETEADS.  51 

It  is  a  residuary  eloment  =5^ — 2H.  Let  ua  therefore  pass  it  by  here 
and  retnm  to  the  cumbination  of  5  tetrads  which  by  one  mode  of 
combination  has  already  giveD  ua  Boron.  (See  Fig.  b  p.  4lt.) 

GEM  METALS 

83.  Beryllium.  Of  the  combination  of  5  tetrads  it  is  important 
to  remark  that  it  is  dimorphous.  The  closed  pentagonal  bipyramid  B 
may  obviously  be  placed  in  such  a  relation  that,  as  a  flower-bnd  opens 
at  the  Bnmmit  and  nnfolds  its  perianth  so  may  B. 

B  open  at  one  pole  till  it  is  transformed  into 
Fig.  B>  And  as  we  have  had  a  lance-shape  (H 
and  U}  and  u  lens-shape  (B  and  C)  so  may  wo 
say  that  we  have  here  a  coronet-shape.  Its  atomic 
weight  is  the  same  as  that  of  6—20  that  ia  4 
when  U—  I . 

84.  But  being  heterpolar  and  diaymmetrical 

Be  will  not  be  insulable  or  separable  in  single     *■'  •"""  "f  Berjiiimii. 

atoms.  Bnt  it  possibly  may  in  its  culmination  molecule,  which  since  its 

form  is  pentagonal  most  be  the  dodecation  B.  (Fig.)  And  here  it  might 

be  shewn  that  the  experiments  to  determine  its  g, 

atomic  weight  were  likely  to  give  \^  of  the  true 

atomic  weight  that  is  4.S  instead  of  4.    Thus 

elements  which  are  so  light  compared  with  the  i 

reagents  which  are  employed  to  estimate  their  J 

atomic  weight  are  more  likely  to  lake  into  union  I 

with  them  the  reagent  on  the  poles  only  or  on 

the  body  only  of  the  molecule  than  on  both 

poles  and  body  at  once.    Thus  say  that  Uis  .  „  ^   ,     (0,111 

chloride  of  B,  is  the  dodecatom  6.  (see  Fig.)  carrying  an  atom  of  CI 

on  each  of  the  ten  members  of  the  body,  which  we  may  write  thus 

(Moride  of  Beryllium  B.  B,— B,  1  iCI  1 0 

ThiBgi»es  1001=355  and  liBe=J8,  i.  e.  (31— 35.5  and  Be=  I.S  (in- 
stead of  4).  Now  this  is  what  was  found  by  Andejew  by  this  method 
for  Beryllium.  We  drop  altogether  the  term  Qlncinnm. 

In  the  basic  salts  again  (carbonate,  sulphate,  nitrate  etc.)  the 
poles  only  are  charged  with  acid,  the  base  being 


Ber]'llia=I!.  B.=B.iiOio 

But  Boron,  and  still  more  Ber^Dinm,  are  verjr  rare  in  nature.  And 
wliy  it  may  be  justly  asked  are  they  so,  if  their  etructore  be  ho  simple 
as  it  has  now  been  represented?  Tbis  queBtion  fiuds  ite  answer  in  the 
next  element  vbicb  presents  itself.     . 

85.  Magnesium  Our  Boron  and  Beryllium  though  both  com- 
posed of  5  tetrads  are  very  dissimilar.  They  will  therefore  tend  to 
unite.  HoreoTer  the  atom  of  Boron  lias  two  convex  poles,  for  which  tbe 

reentrant  or  coDcave  poles  of  two  atoms  of  Beryl- 
lium when  taken  together,  are  precisely  a  mould. 
We  may  therefore  eipect  that  the  symmetrical 
combination  of  Boron  and  Beryllium  will  be  so 
stable  as  to  be  undecomposable  in  the  laboratory. 
Its  atomic  weight  must  be  20  +  2(1 +  20—60  that 
is  12,  when  H— I.  Instead  of  B  and  Be  abun- 
dantly in  Nature,  we  are  therefore  to  expect  the 
H*cB»i<iiD.  product  of  their  symmetrical  union,  of  which  we 

shall  find  as  we  proceed  that  tbe  following  is  the  equation,  the  symbol 
fi  being  tbe  same  as  Be  but  less  perplexing  to  the  eye  in  a  length- 
ened formula  as  we  shall  find  hereafter 

„     ...  I  fi^ft—'Ug- ^Magnesium. 

Beryllium      J 

86.  Aluminum.  Since  C  is  isamorpbous  with  B  the  cavity  formed 
by  the  union  of  two  atoms  of  Be  placed  as  in  Mg.  is  also  a  mould  for 

one  atom  ofC.  Our  theory  therefore  suggests  an- 
other analogue  of  magnesium  namely  6cfi,  its 
atomic  weight  when  it  retains  all  its  units,  that  is, 
its  full  weight  being,  20  +  30+ 20..70,  that  is,  14 
I  when  !]•=).  We  may  therefore  state  the  equation 

Sub-carbide  of)  f^^     ,,      ,, 
„      „.  1  BCB=Al.=Aluminum. 

Beryllium     J 

Similarly  were  it  possible  as  this  stage  of  our 
Aiuniiiiuiu.  progress  to  give  the  structure  of  silicon,  as  we 

have  given  that  of  Carbon  and  Boron,  we  should  obtain  tbe  equation  to 
Ije  verified  afterwards  along  with  the  others 

Sab-.ilic,d.  of  j   jBiS_2,_zi„„„i„„. 
Beryllium      | 
The  chemical  reader  will  of  course  feel  annoyed  at  being  called 
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upon  to  regard  thesB  strnctares  as  indecomposable  in  the  laboratory. 
Bnt  it  will  appear  as  we  proceed  that  in  order  to  be  subject  to  partition- 
ment  on  the  application  of  reagents  etc.,  a  molecular  structure  must 
have  mncb  more  obvious  and  open  joints  than  an;  of  the  preceding. 

87.  According  to  oar  theory  then  5  tetrads  when  united  into  tbe 
coronet-form  B.  with  the  aid  of  Boron,  Carbon  and  Silicon  as  nuclei, 
and  when  the  f>-M  or  coronet  regions  are  made  terminal  of  the  axis, 
give  rise  to  analogons  molecular  etructnres,  which  so  far  as  we  have 
compared  them,  represent  the  gen  metals  Beryllium,  Uagnesium,  Alu- 
minam  and  Zirconium. 

88.  Aeriform  Lithium.  Of  all  these  tbe  type  in  its  simplicity  con- 
sists of  two  atoms  of  Beryllium  united  by  their  smooth  pentagonal 
edges.  This  we  might  call  Biberyllium.  But  since  the  letter  X  some- 
what resembles  it  we  shafl  call  it  X  or  Xium  and  3^  ^^  X 

Qse  this  letter  instead  of  H  as  tbe  symbol  of  a 
metal  generally.    When  reduced  to  the  structure 
of  greatest  simplicity,  that  is,  when  there  is  only 
one  unit  instead  of  two  in  each  of  the  angles  of  | 
the  equator  and  we  obtain  X  and  X  analogons  to 
H  and  H,  to  6  and  B,  and  to  C  and  ^,  it  might  be 
called  aerial  Lithinm;  for  its  atomic  weight  is 
(2x20) — 6^35,  i,  c.  1  when  H-^  I ;  and  in  onr  theory  it  represents  the 
ultimate  state  of  the  metal  Lithium  when  it  eiists  in  single  atoms  and 
retains  its  metallicity  to  the  last    But  this  is  not  the  place  for  con- 
sidering this  element,  the  parent  of  all  the  alkalis. 

OXYGEN  AGAIN  AND  OXIDES.  * 

89.  But  two  atoms  of  B.  may  be  applied  to  each  other  so  that  the 
two  coronet-regions  instead  of  being  perlpherad  shall  be  centrad,  and 
tbe  five  teeth  in  tbe  one  shall  lock  into  the  intervals  of  the  five  teeth  in 
tbe  other.  In  this  case  there  results  the  remarkable  frustolarspondyloid 
form  Pig.O  p.  48.  It  is  the  same  as  we  have  already  met  with  along 
with  S  as  one  of  tbe  forms  of  ^tf.  The  letter  0  represents  it  not  badly 
when  viewed  along  the  axis.  And  the  flgnre  8  (which  is  also  its  atomic 
weight  on  tbe  hydrogen  scale)  may  be  taken  to  represent  it  in  section 
through  the  axis.  Very  singular  are  its  morphological  properties.  It 
may  be  expected,  as  has  been  shewn  (p.  48),  tbatin  the  free  or  aeriform 
state  it  will  have  double  the  specific  gravity  which  its  atomic  weiglit 
wonld  indicate.  Being  so  defective  as  to  sphericity,  which  is  the  form 
of  repose,  it  must  be  a  very  restless  active  element,  especially  when  it 
can  be  obtained  in  single  atoms.    Since  it  is  wholly  wanting  in  polar 
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matter  it  will  trj  to  supply  itself  with  mch  matter  by  squatting  down 
OD  ereijtliiug.  When  acting  in  aingle  atoms  it  will  be  uoiTersally 
parasitic  and  corrosire.  Moreover,  if  metallicity  be  a  function  of  the 
surface  of  molecules,  0  most  be  a  non-metallic  element,  for  the  charac- 
ter of  its  surface  is  the  very  reverae  of  that  of  all  the  metals  which 
have  fallen  in  oar  way.  And  it  is  itself  precisely  X  halved  at  the 
equator  and  then  doubled  again  in  the  reverne  manner.  In  all  these 
peculiarities  as  welt  as  in  those  which  were  adduced  before,  this  new 
element  represents  oiygen.  The  name  is  pecnliarly  unfortunate  since 
althongh  there  is  oiygen  no  doubt  in  most  acids,  yet  oxygen  is  the 
characteristic  principle  for  imparting  basicity,  while  hydrogen  not  oiy- 
gen, is  that  which  imparts  acidity  or  sourness. 

90.  Oxides.  Since  according  to  oor  theory  the  coronets  when 
they  couple  in  one  way,  namely,  with  their  5-Bd  aspects  peripherad 
appear  to  give  rise  to  metallic  elements,  and  when  they  couple  in  the 
opposite  way,  namely,  with  then  5-fld  regions  centrad  and  locked  into 
each  other  appear  to  constitute  oxygen,  what  we  are  to  expect  in  Na- 
tare  according  to  our  theory  is,  neither  masses  of  metal  nor  masses  of 
oxygen,  but  masses  consisting  ofmetal  and  oiygen  together,difFerentiat- 
ing  each  other  and  thus  imparting  stability  to  the  mass.  Now  this  is 
precisely  what  wo  find.  There  are  only  a  few  metals  which,  either  in  conse- 
quence of  the  finely  differentiated  and  yet  isometrical  atractare  of  their 
molecules  being  able  protect  themselres  against  the  attacks  of  oiygen, 
or  in  consequence  of  their  very  gruat  atomic  weights  being  out  of  relation 
with  oxygen,  are  found  in  nature  in  the  reguline  state. 

»  SILICON  AND  SILICA. 

91.  Silicon.  The  polar  regions  of  the  atom  of  0  are  concave,  and 
precisely  moulds  for  the  lens-shaped  poles  of  B.  While  therefore  we 

BOD  or  K7  '"^^  '"^^^  ^^  dissymmetrical  combination  BO 

in  a  molecular  state  viz.  as  (BO)  "=  4  {B"*Oj 
Auct)  we  may  expect  abundantly  as  a  structure 
tnsulable  by  itself  a  single  atom  of  Oof  which  both 
I  poles  are  filled  by  une  atom  of  B(SeePigBOB). 
Its  form  is  a  perfect  icosahedron.  It  is  per- 
fectly isoroetricai  and  the  most  spherical  pos- 
sible of  all  simple  molecules.  It  will  therefore 
/T  Silicon.  ^^  i^''^''  inactive  and  we   cannot  expect  that 

it  will  be  decomposable  in  the  laboratory.  It  may  be  compared  to  an 
atom  of  boron  or  of  carbon  with  a  lengthened  or  prismatic  eqnator. 
It  may  therefore  bo  eipacted  to  present  analogies  in  its  functioning 
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to  boron  and  carbon.  Moreover  its  atomic  weight  is  20-|-40-f-20  ^ 
80  or  15-f-'iO+15s«70  according  as  the  borons  in  the  poles  are 
atoms  of  i  or  of  Q,  that  is,  its  atomic  weight  is  16  or  14  when  H=  1 . 
It  will  be  observed  therefore  that  it  represents  Silicon.  And  we  shall 
find  as  we  ptoceed  that  it  is  one  of  a  whole  host  of  molecules,  dissim- 
ilar in  genesis  and  in  strnctore  and  uncertain  as  to  atomic  weight  and 
indiscemable  to  sense,  which  are  passed  in  the  laboratory  under  this 
name.    We  may  therefore  state  the  equation 

Suboxide  >   .^^^  =  q*  =»  I  Borosilicon  or 
of  Boron  j  1/9  Silicon 

92*  Silica.  But  the  first  combination  of  B  and  0  would  doubt- 
less be  not  BOB  but  BO.  Hence  what  we  are  to  expect  in  nature  as 
the  insolable  element  is  not  BOB,  but  two  atoms  of  BO  united  by  an 
atom  of  0  as  a  coupling  joints  that  i^  OBOBO,  the  sesquioxide  of  bo- 
ron. Now  this  structure  possesses  the  highest  order  of  symmetry;  for 
the  oxygen  of  the  equator  is  repeated  on  both  poles,  while  the  three 
atoms  of  oxygen  are  bolted  together  in  the  most  perfect  manner.  But 
no  such  substance  is  known  in  the  laboratory.  How  then  is  our  syn- 
thesis to  be  justified  as  to  this  substance?  To  this  it  is  to  be  answered 
that  if  OBOBO  the  Sesquioxide  of  boron  be  subjected  to  chemical  ana- 
lysis, all  that  is  to  be  expected  is,  that  the  two  atoms  of  oxygen  which 
are  terminal  of  the  axis,  and  which  are  therefore  both  exposed  to  reag- 
ents, and  are  in  that  region  of  the  molecule  in  which  action  is  most 
easily  awoke,  may  be  substituted  by  more  powerful  elements  such  as 
chlorine,  fluorine  etc  and  ultimately  be  expelled  altogether  from  the 
combination.  But  the  same  cannot  be  so'easely  believed  with  regard 
to  the  medial  atom  of  0,  which  lies  concealed  in  the  centre  of  the  com- 
bination shielded  on  both  sides  by  an  atom  of  B.  The  probable  result  of 
analysis  may  be  thus  expressed 

^'"Joron**"  '^}  OBOBO=0,BOB,0-OSiO=8iOi=(S8ilica 

93.  But  we  have  here  to  remark  that  BOB  is  one  and  the  same 
stmcture  as  that  which  results  from  the  simultaneous  grouping  of 
20  tetrads  around  a  common  centre.  Now  20  is  the  maximum  number 
of  concurring  trigonal  elements  that  can  be  admitted  around  a  common 
centre;  and  this  therefore  is  the  form  in  which  all  such  groups  culmi- 
nate. Now  the  tetrad  is  trigonal  in  all  its  dimensions.  The  polyhedron 
proper  to  it  is  therefore  the  icosahedron.  With  the  construction  of  this 
molecule  therefore  further  synthesis  after  this  type  comes  to  a  close. 

94.  But  will  the  molecule  BOB=Si,  which  we  may  now  write  also 
^>  be  permanent   in  Nature?    Is  it  a  caput  mortuum?    Are  there 
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no  further  transformationB  in  reserve  for  it?  Yes;  in  order  to  see  that 
it  is  aotandcannot  be  immatable  it  is  only  necessary  to  consid0T(1}that 
there  lies  concealed  in  its  centre  a  group  of  20  nnits  of  matter  or  ele- 
mental forces,  and  (2)  that  the  law  of  symmetry  ever  works  not  only  to- 
B   or  A  wards  an  eitemal  bat  towards  a  tnte  sphericity. 

Nowthis  implies  cellnlarity.  These SOunitsin the 
centre  therefore  thongrh  secniarly  and  slowly  yet 

iwiU  they  continnonslj  tend  ontwards,  until  taav- 
ing  passed  through  the  centers  of  the  20  triangn- 
lat  openingsthatareinthesurfaeeof  the  molecnle 
they  poise  themselves  on  the  outside  and  remain 
there  constituting  the  sommets  of  20  trian^Iar 
pyramids  now  reared  on  the  formerly  emooth  or 
fenestrated  surface  of  the  icosatom.  In  a  word  y  must  be  transformed 
into  ^  the  position  of  each  constitnent  pyramid  in  v  bnng  reverted 
in  A- 

95.  And  here  it  may  be  perceived  how  I  might  have  avoided  that 
reference  to  ideal  law  which  is  so  unpopular  in  our  day.  Instead  of 
ascribing  the  production  of  eellnlarity  in  this  molecule  simply  to  the 
law  of  sphericity,  I  might  easily  have  shewn  that  the  diecharge  of  the 
group  of  elementary  forces  from  the  centie  of  the  molecnle  must  be 
the  inevitableresalt  of  the  mutually  repnleive  action  operatingsecularly 
among  these  forces  in  virtue  of  their  specific  beat.  And  simOarly  it 
might  be  shewn  that  eyrametry  and  sphericity  generally  are  necessarily 
the  products  and  are  the  only  conditions  of  statical  equilibrium  in 
systems  which  are  composed  of  equal  and  similar  elastic  elements. 
But  though  this  were  done  it  would  only  be  the  solution  of  a  problem 
in  mechanics  which  would  be  apt  to  issoe  in  the  neglect  of  a  higher 
principle  in  philosophy:  for  when  we  obtain  a  mechanical  cause  we 
are  ever  too  apt  to  forget  the  First  Cause  which  as  Newton  says  % 
certainly  not  mechanical." 

8ILIcnjH  AND  SILICIA. 

96.  But  is  the  molecule  ^  '"'"  which  f?  has  been  transformed 
permanent  in  Nature?  No;  it  has  now  attained  to  as  great  sphericity 
and  homogeneity  as  it  possibly  can  attain,  if  it  is  to  continue  to  con- 
sist of  tetrads.  It  is  therefore  according  to  our  cosmical  laws,  and  in 
virtue  of  the  mutnal  repulsion  which  exists  between  identicals,  on  the 
eve  of  partitionmont,  vaporiziition,  or  explosion  into  the  aeriform 
state.  But  the  tetrads  of  which  it  coosistB  are  not  capable  of  the  aeri- 
form state.    Instesd  of  breaking  up  and  going  off  in  tetrads  therefore 
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it  m&7  (I)  partition  in  some  one  or  other  of  man;  ways  which  are  poa- 
nbla  to  it,  or  (2)  it  msj  ditFerentiate  itself  so  as  to  recover  stability  and 
remain  in  the  concrete  state.  Thus  two  of  its  5-fid  or  coronet  forms 
opposite  to  each  other  may  gather  thsmselTes  up  and  become  indivi- 
daalited  as  atoms  of  hydrogen.  Tliis  done  we  ohtain,  with  one  atom  of 


H  on  each  pole,  a  finely  differentiated  molecnle,  its  polar  regions  Boron 
and  its  equatorial  region  an  inverted  or  metallized  atom  of  oxygen. 
This  we  may  write  thns 

Silicinm B^B  (see  Fig.  $) 

It  diff^B  from  SiUcon  as  we  shall  aAerwardfi  find  by  being  semimetal- 
lic.  It  is  according  to  our  theory  that  element  towards  which  Silicon 
and  many  other  molecules  during  their  secular  Oi»0=8iOi 

transformations  tend.  And  it  is  the  ultimate  and 
the  most  stable  of  all  molecules  possesing  so 
great  a  weight.  Its  genesis  however  is  such  (as 
we  shall  see  hereafter)  as  to  give  it  in  nature 
always  in  union  with  an  atom  of  oxygen  on  each 
pole,  namely  as 

Silicia  0,B-B,0=0 JO  =  SiOi  auct.  .    —  . 

This  indeed  appears  oven  adopting  the  genesis  of  Silicium,  which  we 
have  hero  (for  convenience)  adduced.  That  genesis  gives  Silicium  as 
a  bihydride  Bi^H.  If  then  such  a  hydride  come  into  a  region  where  there 
ia  oxygen  gas  we  shall  have  the  equation 

Bihydride  of  Silicium  +  Oxygen  gas^Bihydrato  of  Silica 
I  HO  +  OJO  +  HO 
0  +  HffH  +  O       —  { 

f  SiOi  +  2H0  auct. 
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97.  Hitherto  chemists  have  not  entertained  the  idea  that  there 
may  be  both  a  Silicon  and  a  Silicinm,  bat  rather  have  differed  merely 
whether  the  basis  of  Qaartz  is  metalloidal  or  metallic.  Onr  view 
reconciles  such  differences  by  shewing  that  possibly  both  may  be  right 
Is  not  oar  view  also  fall  of  promise  for  explaining  those  differences 
both  in  the  crystallization  and  in  the  optical  properties  of  varioas  spe- 
cimens of  Qaartz  which  are  so  remarkable? 

98.  Thas  in  oar  first  dip  into  molecnlar  natare  under  the  gui- 
dance of  onr  theory  we  have  obtained  molecular  structures  which  may 
possibly  represent  Hydrogen 

Oxygen  and  Sulphur 

Boron,  Carbon,  Silicon 

Beryllium,  Magnesium,  Aluminum,  Zirconium,  Silicium. 

99.  And  we  might  proceed  to  develope  others  in  the  same  way. 
But  that  way  is  not  satisfactory.  It  does  not  give  the  elements  as  they 
occur  in  nature,  nor  does  it  assign  any  reason  for  the  mode  of  their 
natural  occurrence.  It  gives  no  reason  for  instance  why  Magnesium 
should  occur  only  as  MgO,  Silicon  and  Silicium  only  as  OSiO^SiOi 
Aluminum  only  OAlOAlO^AhOs,  &^.&*.  Here  then  let  us  bring  this 
excursus  to  a  close.  It  proves  nothing.  But  it  is  designed  to  give  the 
reader,  who  has  been  willing  to  follow  us  so  far,  a  general  idea  of  our 
atomic  morphology. 

100.  As  to  objections,  a  very  general  one  will  probably  be  that 
nobody  thinks  of  the  atoms  of  bodies  as  such  filigree-work  as  I  have 
represented  them,  but  rather  as  round  solids  like  small  shot.  Now  in 
answer  to  this  it  is  to  be  remarked  that  it  is  the  nuclei  of  our  atoms 
and  molecules  only  that  can  be  compared  to  filigreework.  Our  atoms 
and  molecules  overhead  or  viewed  in  their  aetherial  atmospheres  are 
all  spherical  or  spheroidal.  But  we  do  not  object  to  the  similitude  of 
filigree  however  extensively  it  may  be  applied.  Where  let  us  ask  is 
the  smallest  sanction  for  such  a  conception  of  atoms  as  that  they 
resemble  small  shot!  It  is  certain  that  what  little  of  one  atom  is  so 
powerfiiUy  repulsive  of  any  other  atom  as  to  be  wholly  impenetrable 
and  to  bear  the  name  of  solid,  has  a  very  small  radius  indeed,  com- 
pared with  the  whole  sphere  of  that  atom  as  an  agent.  And  let  the  mi- 
croscope armed  with  its  highest  powers  be  applied  to  the  thinnest  slice- 
that  can  be  made  of  any  substance  whatever,  be  it  animal,  vegetable  or 
mineral,  let  the  observer*s  eye  press  in  a  word  as  near  to  the  region  of 
the  individual  molecules  of  bodies  as  it  possibly  can,  and  may  not 
all  let  us  ask  that  is  visible  be  called  filigree-work  as  justly  as  our 
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ktoms?  In  fine  is  not  all  that  visible  preciflely  what  we  Bhonld  expect, 
if  Uie  invisible  which  Ues  beneath,  were  composed  of  soch  atoma  and 
molecnles  as  we  have  here  conceived? 


CHAPTER  III. 

THE  AGGREGATION  OF  THE  ELEMENTS  OR  ATOMS  OF 
CHEMISTRY  INTO  THE  MOLECULES  OP  BODIES. 

101.  On  recalling  what  was  said  ig.  9),  as  to  the  fijnres  deve- 
loped at  the  common  boundaries  of  a  group  of  aetherial  elements 
when  undergoing  compression  in  symmetrically  constructed  groups 
into  material  elements  or  units  of  weight,  it  will  be  remembered  that 
these  figures  were  pentagons  and  equilateral  triangles.  And  from  the 
perusal  of  the  preceding  chapter  it  will  be  seen  that  th«  material  ele- 
ments thus  obtained  when  united  into  those  symmetrical  groups  which 
promise  to  represent  the  chemical  elements  develope  the  same  flgnres, 

102.  Now  pentagons  and  triangles  when  placed  around  a  com- 
mon center  in  keeping  with  the  law  of  symmetry  and  sphericity,  that 
is,  EO  as  to  conebrlict  the  most  spherical  polyhedra  possible  to  them, 
give  the  two  most  perfect  of  the  Platonic  bodies  viz.  the  dodecahe- 
dron and  the  icosahedron  (see  the  Figures). 


The  Dodc»htdcoB.  The  Iiotaheilrua. 

103.  And  here  it  is  desu^bte  to  remark  the  following  beautiful 
relation  between  these  two  forma.  Each  of  them  indicates  the  other. 
The  dodecahedron  with  12  sides  has  20  angles.  The  icosahedron  with 
20  sides  has  12  angles.  Hence  when  aronnd  a  common  center  a  series 
of  regular  polyhedra  is  constructed  of  which  the  first  member  is  either 
the  dodecahedron  or  the  icosahedron,  these  two  forms  tend  to  fol- 
low each  other  alternately  in  the  whole  superstructure.  Thus  if  the 
innermost  or  first  wall  be  dodecahedral,  the  second  wall  must  be  iso- 
cahedral;  and  the  doubled-walled  structure  will  be  finely  differentiated. 
The  third  wall  must  be  dodecahedral  again;  and  in  the  triple-walled 
structure  the  character  of  the  outer  aurface  must  be  assimilated  to 
that  of  the  central  cell.   But  let  us  leave  geometry  for  physics. 
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104.  As  tbe  firat  iosQlable  type  of  the  tri^nal  order  of  fonns, 
that  which  in  ag^egating  symmetrically  gires  the  equilateral  triangle, 
we  may  take  H  or  V.  And  as  the  most  elemental  types  of  the  penta- 
gonal order  of  forma  we  may  take  B  or  C  which  bear  to  each  other  the 
same  relation  that  U  and  IJ  do  to  one  another. 

H  8 


c 


105.  Now  both  of  these  and  all  similar  forms  of  both  these  clas- 
ses are  obvionsly  very  highly  angalar.  And  so  must  all  atomic  strnc- 
tarea  be  which  are  found  near  tbe  commencement  of  the  molecular 
synthesis  of  units.  Hence  under  the  dominion  of  the  never  ceasing  law 
of  sphericity  these  first  structures  must  ever  tend  to  unite  together 
again  into  molecules  of  a  more  composite  character,  which  shall  be 
more  nearly  spherical.  The  elements  of  chemistry  therefore  or  more 
shortly  the  atoms  of  bodies  must  tend  to  form  into  moleonles.  And  of 
these  molecules  we  have  to  consider  both  the  volume  and  the  quan- 
tity of  matter  in  them,  the  structure  and  the  form. 

106.  Now  as  to  all  these  particulars  the  law  of  assimilation  much 
speak  the  first  word.  All  molecules  must  tend  to  be  assimilated  in  so 
far  as  their  constituent  atoms  will  allow,  in  volume,  in  quantity  of  mat- 
ter, in  structure,  and  in  form.  And  hence  with  dissimilar  atoms  as  mole- 
cular material,  different  molecules  must  display  great  variety  of  features; 
for  assimilation  as  to  one  particular  must  imply  a  departure  from  simi- 
larity as  to  other  particulars.    Thus  if  molecules  are  to  he  assimilated 
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B8  to  volume,  ik  groap  of  heaTj  atoms  in  uggTBg&ting  into  tnolecnlee  wbicb 
shall  liuve  the  same  volume  as  molecules  cousisting  of  a  group  of  liglit 
atoms,  must  contfun  a  much  greater  qnantit;  of  matter.  And  conse- 
qaeutly  natural  substaoces  are  to  be  expected  to  display  a  great  va- 
riety of  specific  gravities.  If  again  molecules  are  to  be  assimilated  as 
to  the  quantity  of  matter  of  which  they  consiat  their  volumes  will  tend 
to  be  dissimilar.  And  honce  it  js  to  be  expected  that  molecules  as  to 
volume  ahatl  not  be  all  exactly  equal,  but  noH-  equal,  now  in  that  rela- 
tion which  is  most  nearly  the  ratio  of  equality  viz.  doubles  or  halves, 
simple  or  multiple  1:2:4:8:16  etc. 

107.  And  here  the  question  occurs  —  what  are  we  to  regard  as 
the  nnit  volume  which  tends  to  assimilate  nil  others  to  itself?    Now 
happily  the  same  law  which  calls  for  similarity  of  volume  as  a  result 
0 

AO 


A  pirUll*  or  uml  <olun>e  of  wta. 

of  assimilative  action  answers  this  question.  As  to  the  unit  of  aeri- 
form volume  considering  the  dominance  of  nitrogen  and  oxygen  ga- 
sea,  that  is,  of  common  air  among  aeriforms,  we  are  called  upon  to 
adept  the  volume  of  the  unit  of  these  gases  as  the  unit  of  aorifonn  vo- 
lumes. It  will  afterwardB  appear  that  bot^i  these  nnits  are  molecules 
consisting  of  two  atoms  each.  (See  Pig  0  and  Az.) 

108.  As  to,  dense  substaiiceB  again,  that  is,  concretes  and  liquids, 
considering  the  dominance  of  the  aqueous  element  in  our  planet  both 
now  and  in  all  geological  epochs,  we  are  called  upon  to  adopt  as  the 
unit  volume,  that  of  the  particle  of  water  (see  Fig  AQ— aq**).  More- 
over we  may  put  this  doctrine  of  uuit  volumes  more  scientifically.   We 
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maj  adopt  the  Tolmne  of  the  atom  ofcomnon  vaponr  —  aq  =  At  —  0 
as  tbe  anit  Tolome  for  aeriforms,  and  AQ  —  aq**  as  the  nnit  Tolnme 
for  liquids  aod  solids.*  Oar  tbeorj  will  tims  saitction  the  ose  of  com- 
mon langaa^.  It  will  give  as  light,  gases  and  vapoiirs  which  rise  in 
«r;  and  as  heavy,  substances  wliich  amk  in  water.  And  what  now  as  to 
thi!  constraction  of  mulecnlee?  Tbe  law  of  sphericity  operating  in 
atoms  or  molecules  whose  redone  of  anion  are  trigonal  most  obvionsljr 
give  tbe  following  law. 

109-  Trigonal  elements  in  forming  info  molecules  must  culmi- 
nate in  icosaloms,  Tbejmaj  no  doabt  possibly  form  also  into  tetratoms^ 
representing  the  tetrahedron  the  simplest  of  the  regular  poljhedra.  But 
these  and  all  others,  when  tbe  too  Tolatile  character  of  the  material 
does  not  prevent,  must  culminate  in  icosatoms  representing  the  icosa- 
hedroD  the  most  perfect  of  the  regular  poljhedra. 

Thus  tetrads,  when  formed  into  the  most  perfect  molecule  they  are 
capable  of,  must  gno  Fig.  ^  (->  BOB  or  8i)  or  it  inverse  Fig.  J^^. 


H  must  give  H  of  both  of  which  Fig.  ^  may  he  taken  as  the 
diagram  (the  20  units  in  the  interior  being  not  represented).  S  which 
is  also  trigonal  in  all  its  dimensions  (see  S  Fig.  p.  63)  most  give  S,„ 
('  a  molecule  of  sulphur.) 

110.  And  here  it  may  be  reasonably  asked  on  what  ground  do  we 
pretend  to  advance  all  this?  How  do  we  propose  to  verify  wbat  is  an 
nnpardonable  innovation  in  science,  or  rather  indeed  a  retrogression  to 
the  ignorant  times  of  Pythagoraa  and  of  Plato?  The  answer  is  that 
taking  the  ratios  of  the  molecular  volumes  in  their  molecular  numbers 

*  II  is  ol  course  a  great  disadvantage  that  I  muBl  here  merely  postulate 
nqis  instead  of  shewing  that  it  is  the  molecule  which  tingle  atoms  of  aq  roust 
construct,  when  they  aggregate  according  to  the  law  of  symmelry  and  sphericity. 
But  Mich  anticipations  arc  inevitable  except  in  aach  a  work  as  Eqc lids  Elements 
where  brevitj'  and  convenience  arc  completely  neglected  for  tlie  sake  of  a 
atnctly  logical  development.  The  developroeot  of  AQ«aq3*  is  somewhat  fully 
ftiven  heri'ftBer. 
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or  weights  we  obtain  the  same  specific  grarities  as  are  fonnd  experimeu- 
tally  by  the  balance!  Tbae  in  the  last  molecale  adduced  we  have  S 
which  represents  an  element  of  sulphur  in  its  prevailing  state  ■»  32 
when  H— 1.  And  we.ha»eAQ=aq"=36X9— 324.  Now 

finlphnr  G  =i^-i^=  1.^75  ...  Eip.  1.96  ...2.00 

111.  The  experimental  determination  of  specific  gravities  at  dif- 
ferent temperatures  and  in  different  conditions  of  substance  are  of 
course  to  a  certam  extent  variable.  And  in  like  manner  our  molecules 
during  their  constructjon,  and  afterwards  nnder  physical  changes,  are 
subject  to  many  variations.  Thus  the  » 

molecule  of  &  though  icosatomie  in 
both  cases  is  dimorphous;  for  the  3 
atoms  of  S  which  are  inserted  into  the 
equator  of  the  fourth  which  forms  . 
the  axis  of  the  tetratom,  do  not  stand  j 
at  right  angles  to  the  axis.    And  at  I 
one  temperature  the  acute  angle  will ' 
be  peripherad  in  the  icosatom,  at  an- 
other temperature  centrad.  At  a  cer- 
tain epoch  thereforeas  the  temperature 
of  fused  sulphur  is  rising,  the  mole- 
cules of  which  the  liquid  consists  may  be  expected  to  change  from  the 
one  kind  to  the  other,  and  thus  may  be  expected  to  modify  the  specific 
gravity.    Moreover  during  the  epoch  of  change'man;  of  the  grapnel- 
shaped  tetratoms  of  sulphur  must  exist  single  or  free,  thus  spoilingthe 
fluidity  uid  rendering  the  sulphur  viscous,  or  if  cold  tough  —  as  is 
found  during  experiment    We  are  therefore  to  expect  rather  a  general 
agreement  in  theoretical  and  experimental  specific  gravities  than  one 
running  far  into  decimals.  And  yet'in  crystalline  and  stahte  substances, 
such  substances  as  are  deliberate  productions  of  nature,  the  agreement 
often  extends  to  the  third  place  ih  decimals  —  as  far  in  f^ct  as  expe- 
riment is  uniform. 

112.  To  shew  that  when  the  elements  constitutive  of  the  molecule 
are  of  an  aeriform  or  very  volatile  tendency,  the  molecnlar  synthesis 
,  instead  of  reaching  the  icoeatom  closes  with  the  tetratom  or  the  oct- 
atom  the  following  examples  may  be  taken.  The  formula  of  Nitric 
anhydride  is  NiOs  (when  0=.lfi  i.  e.  when  0«0=<20).  NiOi  therefore 
according  to  our  theory  and  that  of  the  classic  age  of  atomic  weights 
-NiOiD.  And  this  written  symmetrically  as  we  always  do  gives  NON, 
that  is,  a  dodecatom  of  oxygen  its  polar  elements  substituted  by  two 
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atoms  of  nitrogen,  the  dodecatom  b«iDg  time  differentiated  and  rendered 
stable.     Now   when  this    molecule  is   monohjdrated   sjiniiietrically 

HO,n'6n,OH=2NO.'.HO  ""*  '^  ■'"'"'  "  ***"  "^  ^^  " 
fixed  in  each  pole  we  obtain 
H0,n5n,0H  Fig.  (—  2N0»H0). 
Both  its  poles  are  therefore  trt- 
gonal.  And  its  molecule  which  is 
aiming  at  equality  with  the  nnit 
Toliimo  of  water  must  be  one  of 
the  trigonal  series,  that  is,  it  must 
be  a  tetratom,  an  octatom  or  an 
icosatom.  But  it  consbts  entirely 
of  serial  elements.  A  very  open 
molecule  will  alone  be  possible. 
Let  us  then  try  the  tetratom.  Now 
Monohydrated  j        (HO.sSn.OH)* 

Nitric  Acid  j    ^  AQ 

_.0i+.O8  +  »)_ 
H24 

Eip.  1 .  55  . .  1 .  52 

Again  the  normal  nonoxyge- 

nated  Kssentiat  oils  hare  as  their 

"""jT'twd "Silgn"'. *'''*  normal  chemical  formula  Cio  His. 

Abundant  evidence  will  afterwards  shew  that  this  is  a  tetratom  viz 

(Ci  H«)'.  And  taking  the  tetratom  with  >4  normal  volume  or  forming 

these  elements  of  d  Hi  into  an  octatom  we  obtain 

Light  Essential  j  (C»Hi)*         (CiHi)'   _    8  (30  +  4) 

oils  j    '/iAQ    "        AQ         °"  324  " 

Exp.  ,84. ...SB 
The  distillers  are  however  often  troubled  with  a  heavy  oil  which 
even  sinks  in  water.  They  are  troubled  with  it,  becanse  it  is  of  less 
commercial  value,  being  less  fragrant,  that  is,  more  stable.  This 
accident  is  explained  by  the  tendency  of  the  elements  CaHi  to  con- 
struct a  more  stable  molecule,  namely,  tho  molecule  of  culmination, 
the  icnsatom  occupying  two  aqueous  volumes.  Thus 
Heavy  essential)  {C»Hi)"  20  (30  +  4) 

oils  I  *" TaQ  2x324  -"^ 

Exp.  1.03...  1.09 

No  iliagram  is  here  given   of  the  non-oxygenated  essential  oil 

Element  CiHt  becanae  it  is  highly  polymorphous.  There  must  be  five 

or  more  different  even  homogeneons  sorts  of  such  oil  which  the  same 

formula  CiHt  will  equally  represent.     This  may  be  easily  conceived 
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when  it  is  remembered  that  tbe  skeleton  of  tiie  essential-oil-element 
is  the  atom  of  Marsh  Gas  CHC,  the  three  atoms  of  hydrogen  of  the 
equator  heiog  still  complete  with  three  atome  of  C  added,  in  which  C 

cAc 


HmkGit.  Bii  or  Cm 

and  H  may  be  variously  nnited,  as  also  appUed  in  Tarions  ways  to  the 
aiial  atom  of  H,    Hence  many  esaential  oils. 

114.  Pentagonal  elements  must  culminate  in  molecules  which 
are  dodecatoms.  The  only  pentagonal  atoms  which  we  have  as 
yet  met  with  are  B  and  C  and  they  are  so  light  and  small  that  Bit 
and  Cii  are  not  Uie  molecules  which  emalate  the  nnit-Tolame  of 
water.  More  composite  molecules  are  required  to  do  so.  We  cannot 
therefore  obtain  an  immediate  veriScation  of  the  eiistence  of  Bii  and 
Oi  1  by  calcnlatinp  the  specific  gravity.  Bnt  let  us  take  some  heavier 
elements  of  the  pentagonal  order  and  the  dodecatom  will  shew 
itself.  The  halogens  are  such  elements;  they  are  heavy;  and  they  give 
Cli  1  12  x:  3B 

Chlorine  (liquid)  -j--  —  ^ —  —  I.  33  Eip.  \.  33 

Bromine  (liquid)  -^ ^^  ^a^   "  ^-  ^^  ^^P"  ^-  ^^ 

Iodine  (solid)    -^^  —  -^  ^J —  4.  74  Eip.  4.  94? 

Here  for  reasons  which  will  afterwards  appear  Chlorine  is  estim- 
ated 5.  and  Iodine  is  estimated  I.  heavier  than  is  usually  done.  If 
the  experimental  weight  of  Iodine  in  the  solid  state  be  correct  it 
implies  a  certain  amount  of  differentiation  of  the  dodecatom  as  will  be 
presently  explained. 

US.  There  is  no  structural  fact  in  Natnre,  as  Nature  must  be 
viewed  by  as,  which  is  of  greater  importance  than  this  phenomenon  of 
differentiation.  It  has  already  received  attention  in  reference  to  the 
development  of  organisation ;  but  it  has  not  as  yet  been  considered  in  re- 
ference to  merely  molecular  structures.  Nevertheleseitistbat  by  which 
tbe  latter  inamultitnde  of  cases  are  retained  in  tbe  concrete  state,  when 
otherwise  they  wonld  have  dissolved  away  or  vaporixed,  just  asitistbat 
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bj  which  an  tmbrjo  maj  derelope  at  a  concrete  and  maintahi  its  con- 
crete fonn  in  the  midst  of  a  liquid  medium.  Thos  we  haye  seen  that 
roolecnlesin  the  rerj  degree  that  thej  become  more  perfect,  that  is,  more 
nearly  spherical  in  form  and  homogeneous  in  stmctore  become  more 
aerial  in  their  tendencies  and  less  capable  of  contintting  in  the  con- 
crete state.  In  fact  the  concrete  state  is  a  state  of  constraint  and  of 
defective  indiTidnation.  To  man  howerer  in  the  present  form  of  our 
Being  it  cannot  bat  be  the  most  important  of  all  states ;  for  onr  organs 
of  perception  and  of  manipnlation,  oar  brains,  oar  entire  bodily  frames 
are  concretes.  The  transition  of  the  concrete  into  the  Uqaid  and  the 
gaseoas  is  death  to  as.  Hence  what,  after  all,  is  an  interference  with 
the  normal  coarse  of  molecalar  action  or  at  any  rate  a  retardation  of 
it,  is  of  the  atmost  valae  to  as,  —  as  mach  in  fact  as  oar  life  is  worth, 
—  I  mean  the  differentiation  of  molecales  in  form  or  stractare  or  both, 
that  is,  some  departure  from  the  isometrical  in  form  or  the  homogeneoas 
in  structure,  whereby  the  fitness  of  the  molecnle  for  the  liquid  state  or 
for  partitionment  and  the  aeriform  state  is  lessened,  and  that  molecule 
is  consequently  secured  for  a  longer  period  in  the  concrete  state. 

116.  And  here  happily  while  tending  to  ascribe  all  phenomena  to 
laws,  all-important  though  the  phenomenon  of  differentiation  be,  we 
have  no  need  of  a  law  of  differentiation,  on  which  however  physiologists 
devolve  so  much.  The  differentiation  of  molecules  is  nothing  new. 
It  is  nothing  but  a  specific  result  of  the  great  cosmical  phenomenon 
that  similars  tend,  in  respect  of  being  similars  to  repel,  and  dissimilars 
to  attract  each  other  and  to  cohere  —  a  phenomenon,  which  has  long 
been  recognized  as  the  very  basis  of  all  chemical  action.  The  differ- 
entiation of  the  molecule  or  of  the  organism  is  simply  the  introduction 
of  a  dissimilarity  into  it,  whence  the  molecnle,  instead  of  liquifying 
or  partitioning  vaporizing  or  exploding,  continues  in  the  concrete  state, 
and  the  organism,  instead  of  dissolving  into  the  fluid  which  surrounds 
it  or  ulcerating,  granulates  and  grows.  Now  the  molecules  of  which 
the  crust  of  the  Earth  consists  have  had  to  encounter  terrible  ordeals 
in  earlier  geological  epochs.  They  may  therefore  be  expected  ge- 
nerally to  have  assumed  those  forms  and  structures  which  are  most 
favourable  for  maintaining  the  concrete  state,  that  is,  they  may  be 
expected  to  be  generally  differentiated.  Both  icosatomic  and  dode- 
catomic  molecales  may  be  expected  to  be  generally  differentiated* 
But  of  the  former  class  there  are  so  few  (only  so  far  as  I  have  gone  H,  9, 
S,  8e,Te,  while  all  the  rest  belong  to  the  pentagonal  order  of  forms,)  that 
with  the  exception  of  the  first  mode  of  differentiation  which  applies  to 
both,  we  shall  confine  our  attention  to  the  difiereatiation  of  the  dodecatom. 
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117.  The  icosatom  may  be  differentiated  by  the  dodecatom 
and  the  dodecatom  by  the  icosatom ;  for  each  tends  to  circumscribe 
the  other.  We  may  thus  have  molecules  the  numbers  of  whose  con* 
stitaent  members  are  12  +  20  «=»  32  or  12  -f  20  +  12  »  44  etc.  etc. 
In  this  ease  the  differentiation  though  very  complete  is  that  of 
structure  merely.  The  molecule  with  double  or  triple  walls  continues 
to  be  isometrieal  in  form,  as  is  that  with  a  single  wall  only.  This 
mode  of  differentiation  therefore  implies  a  very  perfect  and  yet  a  very 
stable  molecule.  As  examples  we  may  adduce  Silver,  Gold,  the 
Diamond,  the  double  walled  molecule  of  the  last  being  still  so  small 
that  to  bring  the  unit  into  relation  with  the  unit  volume  of  water  the 
molecules  of  Cai  are  formed  into  dodecatoms  again  or  of  Cis  into 
composite  molecules  each  occupying  two  aqueous  volumes* 

SUver..  Q-  ^  -  ii||i2i  -  10.6  Exp.  10.5 
aold...G  -  ^   -    ^^  g^'^^    -  19.1  Exp.  19.2 

Diamond...a-  S^^  -   'M<^m  ^    -  *'"  ^'P-  »'" 

The  molecule  of  the  type  X12  +  20  +  n  ^  X44  also  occurs  in  Nature 
though  more  frequently  among  the  educts  of  art.    Thus 

Mercury  ...G  —  -^ii-  — ^^- «  13.58  Exp.  13.59 

Avj  o24 

Iron ...  G      »  I^  -     ,^^  ^^^^    -  7.6  Exp.  7.7 

V2AQ  V2  X  324  *^ 

11&'  And  here  one  is  seemingly  stopt  in  the  inference  which  was 
imminent  that  metallic  masses  consisting  of  molecules  of  this  structure 
isometrieal  aiid  yet  differentiated  tend  to  be  ''noble  metals*'  or  per- 
manently reguline,  since  iron  is  so  liable  to  rust  But  such  a  fact 
does  not  forbid  the  inference.  The  law  of  Redintegration  (assimilation 
to  its  primal  state)  tends  to  reduce  every  product  of  art,  into  the 
state  in  which  Nature  gave  it  to  art.  The  iron  of  art  which  is  obtained 
from  an  oxide  tends  to  rust  again  and  become  an  oxide,  and  so  in  other 
cases  all  independently  of  the  morphological  rights  of  the  atom  or  mo- 
lecule considered  as  its  own  universe  and  as  without  a  history.  The 
cosmical  laws  affirm  prescriptive  as  well  as  personal  rights. 

119.  Dodecatoms  and  Icosatoms  when  composed  of  hetero- 
polar  members  may  be  differentiated  simply  by  the  inversion  of 
some  of  these  members  and  without  either  the  addition  or  the  sub- 
traction of  matter.    By  a  heteropolar  member  is  meant  any  atom  or 

5* 
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combination  whose  poles  are  dissimilar  snch  as  HO,  HC,  HCO  (§  32) 
and  of  which  we  may  take  XO  as  the  type;  X  standing  for  Fig.  X  (§  85) 
or  any  metal,  and  conseqaently  XO  for  an  element  of  protoxide. 

Now  under  the  law  of  symmetry  a  single  element  of  XO  cannot  be 
insnlable  or  mobile  by  itself.  The  first  insnlable  or  mobile  element 
(that  is  the  first  symmetrical  element)  is  XOOX  ■■  XOX  or 
OXXO  —  0X0  —  XsO,  (—  XsO  where  0  —  16.)  And  this  is  the 
formula  under  which  protoxides  are  now  often  written.  But  the  form 
of  culmination  (since  0  and  most  generally  X  are  pentagonals)  is  the 
dodecatom  XOi  i  or  OXt  s ;  between  which  the  difference  is,  that  XO 
represents  in  our  notation  a  single  member  of  the  double-walled 
molecule  in  which  X  is  peripherad  and  0  is  centrad;  and  OX  repre- 
sents the  same  with  0  peripherad  and  X  centrad,  the  axis  of  the  mole* 
cule  being  supposed  to  lie  parallel  to  the  lines  of  the  page,  and  the 
composition  of  the  molecule  being  read  like  any  other  combination  of 
letters  from  left  to  right  and  from  periphery  to  centre.  Thus  in  XOu 
the  oxygen  is  all  centrad,  in  OXi  3  it  is  all  peripherad.  Now  in  either 
of  these  cases  all  the  atoms  of  0  or  all  the  atoms  of  X  are  in  union 
with  each  other,  that  is,  elements  which  have  been  already  assimilated 
to  each  other  are  in  union.  The  nucleus  of  the  dodecation  is  also  iso- 
metrical,  and  therefore  its  aetherial  atmosphere  must  be  spherical. 
And  viewing  XO  as  an  unity  the  structure  of  the  dodecatom  is  also 
homogeneous.  If  this  therefore  were  really  the  structure  of  the  mole- 
cule of  a  protoxide  it  could  not  possess  that  stability  for  which  prot- 
oxides are  often  remarkable.  It  would  on  the  contrary  be  yery 
liable  to  solution,  yaporization  or  explosion. 

But  this  cannot  bo  the  normal  structare  of  such  a  molecule.  The 
first  movement  towards  solution,  the  first  tendency  topartitionmentinthe 
molecule  must  prevent  further  progress  in  the  same  direction ;  for  dissi- 
milars  ever  tend  to  unite  in  preference  to  similars.  As  soon  therefore  as 
any  elements  of  XO  inXOta  are  relieved  from  their  state  ofcohesionsoas 
to  be  mobile  (and  such  a  change  in  molecular  phenomena  generally  will 
take  place  according  to  the  law  of  symmetry,  that  is,  not  in  single  elements 
but  in  couples)  they  will  invert,  and  haviug  done  so,  they  will  plunge  again 
into  the  vacancies  they  had  made  in  the  molecule;  avd  thus  they  will 
again  reconstruct  it  with  greater  stability  than  it  possessed  before. 
In  a  word,  by  this  single  act  of  inversion  on  the  part  of  two  elements  in 
the  dodecatom,  each  of  its  twelve  members  is  brought  into  union 
with  an  element  which  is  dissimilar  to  itself.  The  tendency  in  the 
molecule  to  prolonged  cohesion,  its  power  of  withstanding  an  ordeal 
must  therefore  be  greatly  encreased.  These  two  states  of  the  moleculOi 
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that  before  aod  that  afteF  differetitiation  maj  psrhaps  be  in  some  mea- 
Bore  represented  in  the  plane  of  the  paper  by  writing  the  formDlae  thus 

Dndifferenti&ted    XO   OX     OX  XO       Differentiated 

(x>       (^> 

In  the  formnla  on  the  left  hand  the  interior  of  the  molecnle  conGlsts  of 
12  atoms  of  0  in  onion  with  each  other.  In  the  right  hand  fomrnU 
2  atoms  of  X  are  in  union  with  10  atoms  of  0  in  two  eets  of  5,  so  that 
ever;  atom  of  0  in  the  dodecation  is  now  in  union  with  X.  The  mule- 
cnle  therefore  must  now  be  Gomparativelj  stable  while  jet  the  isomet- 
rical  character  of  its  form  is  nowise  interfered  with. 

120.  And  thus  we  see  how  oxjgen  though  in  its  own  nature 
tending  to  he  aeriform  may  be  fixed  in  large  qaanUties.  It  may 
indeed  possibly  be  condensed,  and  it  would  seem  that  it  has  been  so 
condensed  though  with  great  difficulty  in  dodecatomic  molecules  circnm- 
Bcribed  by  icoaatoms,  that  is,  in  molecules  donble-walled  0  i'+ia-O'' 
I  (000,auotherou>nebeingaeriform).  But 

H  the  dodecatom  0"  may  be  fixed  wbeu 

'  two  atoms  of  0  which  are  terminal  of 

any  one  of  the  six  axes  of  the  dodecatom 
are  substituted  by  some  dissimilar  ele- 
ment such  BB  N,  CI,  As,  etc.  We  thus 
obtain  n5n  — 2N0.,  Cl5ci  — 2C10., 
pfip  —  2P0s  etc.,  which  are  Tery 
familiar  formulae.  Moreover  it  is  to  be 
considered  that  most  elements  such  as 
K,  CI,  As,  etc.  being  penta^nal  and 
prolate  and  consequently  in  want  of 
equatorial  matter,  Sve  atoms  of  oxygen 
^^*  fixed  around  the  equator  of   a  single 

snch  element  may  also  be  expected.  We  shall  thus  obtain  the  equation 

'''"f"«,"'lx.hmdo.bl.d-i;:x-x8i-2XO.  j  ™.««li»in- 
molecule    |  =  |ation  molecule 

The  nse  of  dots  as  the  symbol  of  oxygen  instead  of  the  letter  0 
as  is  generally  done  by  mineralogists  admits  of  its  h^ing  shewn  that 
the  oxygen  is  not  on  the  poles  but  on  the  equator  of  X,  N,  01,  F,  etc. 
SeeFig.  N  — NO*. 

121.  Instead  of  X  simply  as  the  form  to  which  the  oxygen  at- 
taches we  may  also  obTionsly  have  XOX  the  suboxide,  0X0  the  deut- 
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oiide  and  0X0X0  the  sesqoioiide.    Now  to  tliese  adding  as  before 
ILfB  atoma  ef  oxygen  aromd  their  eqaators  we  obtain 

XOX  —   XiOe   =5=  XOi     \  /  XOX,0,XOX 

i  f  doubling  i  to 

0X0  XO?     >      into      <  0X0,0,0X0 

0X0X0      XiOi   -4-  XO4     )  (  0X0X0,0,0X0X0 

122.  Of  these  in  their  doubled  or  culmination  forms  as  giyen  on 
the  right  hand,  the  first  especially  may  be  often  expected;  for  it  is 
merely  the  dodecatom  still  further  differentiated  by  the  addition  of  an 
atom  of  protoxide  on  each  pole.  And  hence  XOX  when  subjected  to  an 
ordeal  may  be  expected  often  to  give  this.  That  is,  in  the  actual  no- 
tation of  eheraistry  (in  which  molecules  are  haired  or  rather  indeed 
drawn  and  quartered  without  mercy)  XO5  when  subjected  to  an  ordeal 
may  be  expected  to  change  into  XOs .  Accordingly  while  nature  giTOS 
AsOft  POs  SbOs  etc.  in  a  state  of  union,  it  giyes  AsOs  SbOs  etc.  as 
substances  stable  enough  to  be  insulable  by  themselves,  that  is,  cap- 
able of  existing  in  the  free  state. 

123.  That  these  chemical  formulae  are  not  the  true  formulae  of 
such  substances,  but  one  of  them  a  half  and  another  a  quarter  of  the 
true  formulae,  is  very  well  shewn  by  the  chlorides  of  phosphorus  when 
submitted  to  an  ordeal  such  as  heat.  In  that  case  PCls  is  well  known 
to  become  PCU.  Now  both  are  capable  of  the  aeriform  state,  and  the 
specific  gravity  of  PCb  (as  is  supposed)  is  found  to  be  4.74  while 
that  of  PCls  (as  is  supposed)  is  only  3.66.  These  sp.  gr.  are  conse- 
quently thought  to  be  ^anomalous^  and  the  aid  of  a  new  hypothesis  of 
''dissociation*'  has  to  be  invoked  to  account  for  them.  But  if  we  take  the 
simple  dodecatom  before  the  ordeal  of  heat  is  applied  and  the  differenti- 
ated dodecatom  after  that  ordeal,  and  allow  to  each  molecule  of  the  vapours 
a  volume  equal  to  8  atmospherical  or  normal  volumes  we  then  obtain 

fO 

PCIP 
Perchloride  of  Phosphorus  -g— r-  =  PCI5  —  3.66  Exp.  .3.66 

PPI  PPIP  PIP 

The  lower  Chloride      ^^  V.^        =  PCI3  «  4.82  Exp.  4.74. 

8Anr  •  ^ 

124.  The  chemical  reader  who  has  adopted  the  prevalent  hypo- 
thesis that  the  volumes  of  aeriforms  generally  when  these  aerifonns 
are  simple  gases  or  vapours  are  all  equals,  and  the  volumes  of  com- 
pound gases  or  vapours  all  doubles,  will  of  couse  be  shocked  at  such  a 
conception  as  that  a  single  molecule  even  of  any  substance  however 
compound  should  occupy  eight  volumes.  But  our  theory  finds  in  Nature 
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far  greater  variety  than  the  chemical  hypothesis  allows.  Of  some  on* 
decomposable  molecules  (the  simple  substances  of  chemistry)  the  forms 
depart  so  far  from  the  spherical  that  they  are  capable  of  the  aeriform 
state  only  in  the  most  perfectly  constructed  molecules  (X''+'^— X'' 
see  p.  67)  and  these  structures  occupy  not  eight  but  sixteen  atmo- 
spherical Tolumes.  Thus 

SB 

P  32x31 

Phosphorus  j^^  -  j^^^^  -  4.305  Exp.  4.42, 

.  As  32x76  .^ec« 

Arsenic  ,^  ..    =■  — — — --  —  10.55  Exp.  10.6. 
16  Air        16x14.4 

Our  theory  thus  emancipates  science  from  another  of  its  "anomalies"- 

phenomena  of  thought,  these  "anomalies**,  which  it  is  always  best  to 

regard  in  their  true  light,  that  is,  as  misconceptions  attaching  to  some 

Procrustian  conception  of  the  human  mind,  which  nature  refuses  to 

sanction. 

It  thus  appears  that  in  consequence  of  the  trigonal  and  the  pen- 
tagonal in  elemental  forms,  and  the  reciprocal  play  of  the  law  of  sphe- 
ricity on  the  one  hand  and  of  stability  or  differentiation  on  the  other 
there  must  be  many  forms  and  structures  among  molecules. 

125.  But  since  most  elements  are  of  the  pentagonal  order  of 
forms,  the  most  abundant  and  important  molecules  at  least  in  the  inor- 
ganic world  must  be  dodecatoms  either  isometrical  or  differentiated. 
In  regions  where  hydrogen  and  sulphur  abound,  as  for  instance  in  the 
organic  world  and  elsewhere,  icosatoms  also  are  to  be  expected.  Both 
the  undifferentiated  and  the  most  normally  differentiated  dodecatoms 
are  shewn  in  the  two  must  abundant  constituents  of  the  crust  of  the 
Earth,  namely  in  Silica  and  Alumina.  And  this  we  may  here  shew. 
But  since  the  eye  so  soon  becomes  perplexed  when  two  letters  are  used 
as  the  symbol  of  a  single  element;  and  since  when  every  atom  of  oxy- 
gen is  represented  by  the  letter  0  the  formula  soon  becomes  so  long  as 
to  obscure  the  symmetry,  let  us  take  the  eye-catching  symbol  f  instead 
of  81  for  Silicon  or  Silicium  and  A  instead  of  Ab  for  Aluminum  as  it 
occurs  in  Nature.  And  let  us  take  dots  as  usual  instead  of  0.  We  thus 

obtain  as  . 

Simple  Dodecatoms 

It  It 

••  •.  •• 

(0)       (99) 
Quartz  effusion  ...  G  —  y-^  or  ^^  —  2.2  Exp.  2.2 

19  It 

Alumina  ....  Q  -  /f  J,  or  ^^  -  3.82  Exp  3.87 


A 
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Differentiated  Dodecatoms 

Euby        i -AQ 4.01  Eip.  4.08 

It  IS 


Bock-Crystal ^^^^  or  '^'^'^'^j'^'^^  ^  2.59  Exp.  2.5  ...  2.8. 


Silicate  of  1  ^      .^  irA(#A)A?       „  ^,  „      , . 

Alumina     ry*"'** -^AQ 3.34  Kxp.  3.5  ...  3.6,     . 

Fluor  Spar  G PCa^C^^;)Car  _  3,3  3  ^      3  ,g 

AQ 

And  here  it  will  be  desirable  in  order  to  save  many  words  hereafter 
to  tabulate  the  more  important  molecules  which  our  theory  presents 
to  us,  X  and  0  standing  for  any  dissimilars 

Homogeneous  Chemical  Formulae 

so 

Type  a  X 

It 

-  fi  X 

•    r  x 

-  a  x(X)x  >  X 

-  8  X(XX)X 

It         IS 

-  i         (X)X(X) 

IS      IS 

-  V  (  X  ) 

Heterogeneous 
Type  ^  0X0  XO2 

-  *  X(0)X  XOs 

-  X        XOX(0)XOX  XO3 

-  II        0X0(0)0X0  XO7 

.    f    0X0X0(0)0X0X0  XO4 

126.  And  now  in  closing  let  us  illustrate  as  far  as  possible  our 
entire  doctrine  of  molecules  by  some  one  substance.  And  for  this  pur- 
pose let  us  take  a  substance  which  seems  to  occupy  the  neutral  region 
between  the  mineral  or  crystalline  world  and  the  living  world,  a  sub- 
stance which  is  of  immense  importance  in  the  latter,  namely  sugar. 
Its  formula  in  chemical  works  is  Ct2HiiOii   or  to  get  rid  of  the  odd 
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Biimb«r  II,  it  iB  CiiHiiO**  (in  the  notation  of  the  classical  epoch 
of  Front  etc.  when  C— 6  and  0=-S).  And  its  specific  gravitj  has 
been  found  1.56...  I A  Why  the  sp.  gr.  shonld  be  this  rather  than 
anythioff  else,  whj  CHO  should  not  be  iDsulable  as  a  substance  except 
u  Cit  etc.  or  Cn  etc.  are  it  must  be  admitted  perfect  mysteries  by  all 
the  light  which  the  most  advanced  chemistry  can  throv  upon  each  snb- 
jects.  Oni  theory  however  afGnns  that  CUO,  whatever  the  arrangement 
of  the  elements,  in  as  much  as  they  are  all  difTerent  from  each  other, 
mnst  be  heteropolar,  and  therefore  cannot  be  insnlable  by  itself.  More- 
over it  shews  happUy  also  how  there  may  be  many  sngars  with  the  same 
percentages  of  carbon,  hydrogen  and  oxygen,  nay  with  the  same  mole- 
cular weight.  Thus  in  snccessive  stages  or  in  differing  conditions  of  exist- 
ence, from  these  three  elements  even  when  as  yet  they  are  not  in  the 
molecular  state  we  may  have  the  three  eminently  differing  structures, 
HOC  HCO  OHC 


Our  theory  also  afflrma  that  if  either  C  or  0  be  centrad  in  a  molecule 
composed  of  CHO  that  molecule  must  be  a  dodecatom.  It  leads  us  also 
to  infer  that  once  carbon  is  of  a  much  more  fixed  and  stable  natnre 
than  either  oxygen  or  hydrogen,  C  in  the  molecule  after  that  molecule 
has  undergone  any  ordeal  will  be  centrad.  And  therefore  the  inn ermoet 
wall  of  the  triple  walled  dodecatom  will  be  Cu  —  with  regard  to  which 
it  is  in  favour  of  its  stability  that  Ci  i  is  cellular,  as  any  one  may  find 
by  making  the  model.  With  regard  to  the  atom  of  HO  which  in  the  first 
instance  belongs  to  each  atom  of  C  in  Cn,  it  may  enter  into  the  mole- 
cule either  as  HO  or  as  OH.  And  thus  by  being  engaged  in  the  one 
way  on  the  poles  and  in  the  other  way  on  the  body  of  the  molecule 
there  may  be  various  sorts  of  molecules  all  of  them  eomewhat  stable, 
alt  iaometrical  and  therefore  compared  with  others  (which  are  differen- 
tiated as  to  form  as  well  as  structure)  all  indisposed  for  action. 

Inactive  Sugars  C  =  CuHuOn 
The  spiritns  asper  '  the  H  of  the  greek  alphabet  may  perhaps  stand 
for  hydrogen,  and  the  point  in  relation  with  it  for  oxygen;  thus  the 
the  printer  will  be  enabled  by  means  of  an  inverted  semicolon  to  re- 
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premnt  HO  and  so  to  ahorten  fonnnlae  whleh  is  a  great  relief  t« 
the  eye. 

But  thia  dodecatom  mnat  obrionsly  be  Tery  subject  to  dtfferen* 
tiatioD  as  to  form  as  well  as  atrDctnre.  In  one  case  HO  on  the  poles 
may  lapse  into  aq  and  go  off.  In  another  case  (in  which  the  H  of  HO 
is  terminal  of  the  poles)  an  atom  of  aq  may  be  added  on  each,  giving 

Dry  cane  sugar  CuHkiOlo  —  C(C)C 

Fruit  sugar  CiiHuOn  —  aqHC(C)CHaq. 

The  differentiation  auder  a  greater  ordeal  however  auch  aa  heat  or 
union  with  tearing  oxides  etc.  may  obviously  be  carried  much  farther. 
All  the  moisture  raay  be  symmetrically  distribnted 
on  the  poles  (leaving  Cn  dry)  and  equally  divided 
between  them  that,  is,  Baq  on  each  pole.  Nay  Ci  i 
may  be  partitioned  into  CCC  as  represented.  And 
thus  adopting  H  as  the  symbol  of  the  beantifol 
stmcturs  OHaqHO  we  ultimately  obtain 

HCfCHCH  — CnttiOn. 
Now  such  molecules  being  very  prolate  will  aggre- 
gate into  composite  dodecatuma  or  dodecatoms  of 
OHaqHO  the  second  order,  each  placing  itself  in  a  radii^ 

manner  aronnd  the  common  centre  and  thus  restoring  the  spherical  in 
form.  The  peripheral  element  of  this  compound  dodecatom  will  thns 
be  H:  Under  the  ordeal  of  encreasing  beat  therefore  it  may  go  off  as 
vapour  leaving  the  surface  carbonaceous  and  giv'mg 
Caramel  (CHCHCH:)"=^  CuH.O*. 
Or  under  the  ordeal  of  oxido  of  lead,  OPbPbO  may  sabstitnte  OHaqHO 
giving  2PbO.  CiiH.0.. 

Nay  from  each  dodecatom  a  second  H  may  possibly  go  off.  But 
then  it  can  no  longer  be  expected  that  the  type  shall  be  preserved;  for 
the  ratio  then  becomea  two  atoms  of  Carbon  to  one  of  moisture,  which 
is  that  of  quite  another  class  of  agents  viz.  the  acetic,  tannic,  nimio, 
humic  etc.  etc.  principles. 

But  it  may  now  be  alleged  that  I  am  surely  avoiding  the  en- 
counter with  common  HQgar  of  which  I  have  already  given  CiiHioOit 
as  the  fonnnla  proper  to  the  dry  element  while  chemistry  gives 
CitHiiOii  or  its  doable.  To  explain  this  difference  and  at  the  same 
time  to  obtain  the  specific  gravity  of  sngar  it  is  only  necessary  to  call 
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to  mind  that  the  single  dodecatonis  must  as  usual  tend  to  form  into 
second  or  composite  dodecatoms  and  that  each  of  these  must  tend  to  be 
differentiated  on  the  poles  by  the  beaatifal  aqueous  structure 

0HaqH0=2(0HaqH0)-  2H3 
in  the  ultimate  state  of  differentiation  as  we  have  already  seen.  Adopt- 
ing the  symbol  Su  for CisHioOio  then,  we  obtain  ofthe  typeX0x5x0X 
that  is  the  fully  differentiated  dodecatom 

Sugar    ^_  HSuH(^^)HSuH  ^l2(C,2HiiOnU,^3SE.T>.K56..,K6 
sugar.. «  —^  4x324 

Thus  we  obtain  theoretically  both  the  seemingly  strange  chemical 
composition  of  common  sugar  and  its  specific  gravity  as  ascertained  by 
the  balance.  It  is  not  to  be  inferred  however  that  this  is  the  only 
structure  of  the  saccharine  molecule.  When  H  is  centrad  the  icosatom 
must  re^jilt.  And  there  is  place  according  to  our  theory  for  all  the 
variety  of  sugars  which  nature  and  the  arts  exhibit. 

And  here  let  us  bring  these  general  constructions  to  a  close  in 
order  the  sooner  to  come  in  contact  with  individual  elements  in  their 
natural  relationships. 

TERMINOLOGY. 

127.  Chemistry  supplies  for  the  particles  of  bodies  only  the  two 

terms  atom  and  molecule,  while  if  we  are  to  avoid  ambiguity  on  the  one 
hand  or  tedious  description  on  the  other,  our  theory  obviously  requires 
at  least  three  more.  What  then  is  to  be  done?  Shall  we  multiply 
strange  names  or  crowd  the  term  molecule  with  epithets?  Bather  let  us 
take  that  term  to  pieces.  It  consists  of  four  syllables;  let  us  erect  each 
of  these  syllables  into  a  separate  word,  and  then  along  with  itself  as  a 
whole,  the  term  molecule  will  supply  us  with  the  five  terms  which  we 
require.    Thus  we  shall  obtain 

1.  Ule  or  atom  (vlijl)  an  undecomposable  element,  as  C,  H,  or  0 
in  sugar. 

2.  Oiile  (culot!)  a  first  combination  of  atoms,  such  as  CHO. 

3.  Moleule  a  group  of  ules  or  cules,  more  or  less  spherical  but 
not  yet  the  unit  volume,  as  (CHO)*^ 

4.  Molecule.   The  aggregate  which  is  in  relation  with  AQ  the 
unit  volume  of  liquids  and  solids,  as 

HSuH(Su)HSuH=  12(Ci2HnOu) 

Integrant    |  The  unit  which  determines  the  crystalline  form, 
molecule.     (  Not  investigated  in  this  work. 

5.  Mole  or  Mass.    The  visible,  palpable  object,  the  number  of 
particles  in  the  '^minimum  visible''  being  inconceivably  great. 
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CHAPTER  IV. 

THE  NONHETALLIC  AlfD  THE  HBTALUC  AND  THEIR  MUTUAL 
EELATI0N8. 
128.  Tetrads  in  conatmcting  molecules  maj  unite  and  cohere  in 
either  of  two  ways,  either  with  their  bases  or  with  their  summits 
peripherad.  And  accordingr  as  they  cohere  in  that  way  or  in  this,  the 
forms  resalting  must  possess  Ter;  dissimilar  smfaces,  as  for  instance, 
in  ^  and  ^  (see  Fig.) 


Now  these  surfaces  most  eiist  under  very  dissimilar  relations  to  the 
medium  of  light  in  which  all  molecules  and  masses  are  for  ever  bathed. 
They  must  consequently  present  very  different  appearances  to  the  eye 
and  they  must  function  very  differently. 

As  to  their  appearance  those  molecules  such  as  ^  or  Q  or  H 
(which  are  isomorphoas  and  which  the  same  diagram  may  therefore 
represent)  which  are  constructed  of  tetrads  with  summits  peripherad, 
have  their  surfaces  studded  or  rather  hung  high  with  easily  illnminated 
points,  with  matter  in  a  state  of  ultimate  analysis,  with  single  unita 
each  fully  invested  with  its  proper  atmosphere  of  aether  or  the  matter 
of  light.  Such  molecules  therefore  may  be  said  to  be  in  a  peculiar 
manner  wrapt  in  aether,  mantled  in  light  Those  molecules  on  the  other 
hand  such  as  ^  in  which  the  bases  of  the  tetrads  are  peripherad  have 
their  surfaces  formed  not  by  single  material  elements  each  fully  in- 
vested by  its  complement  of  aether,  but  of  material  elements  in  groups. 
There  may  be  as  much  aether  in  the  interior  of  such  molecules  as  on 
their  surfaces.  The  reception  therefore  which  these  two  classes  of 
molecules  will  give  to  the  aetherial  medinm  when  incident  upon  them 
as  light  may  he  expected  to  bo  very  different.  In  a  word,  since  mntnal 
repulsion  between  any  two  atoms  or  molecules  that  meet  is  always 
strong  in  proportion  as  these  two  are  similar  to  each  other,  such  re- 
pulsion will  be  much  greater  between  the  medinm  of  light  and  each 
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molecnlAS  u  ^  than  between  the  same  medium  and  such  molecales  ae  ^■ 
The  latter  indeed  and  molecnlee  with  that  kind  of  anr&ce  may  he  said 
to  be  all  windows  fronting  the  incident  rajs  and  inviting:  these  rajs 
to  enter  and  pass  through  to  the  aether  on  the  under  side,  and  ho  to 
continue  the  ray.  But  if  so  then  molecules  of  the  kind  of  ^  will  tend  to 
hare  a  lustre  of  the  highest  bind  and  to  be  opaque  while  those  of  the 
same  kind  as  ^  will  have  a  lower  lastre  and  tend  to  be  transparent 

129.  We  may  therefore  hold  in  the  mean  time  that  atoms  and 
molecules  whose  polar  regions  or  whole  surfaces  consist  of  tetrads 
with  their  summits  peripherad  will  display  metallic  lustre,  while  those 
whose  surfaces  consist  of  tetrads  with  their  bases  peripherad  will  be 
metalloidal  merely  or  nonmetallic.  It  may  indeed  be  said  that  this  is 
but  a  dnbions  demonstration.  But  it  is  cogent  enough  to  call  upon  ns 
to  entertain  it  as  a  hypothesis  and  to  look  out  for  veriScations. 

130.  And  here  a  veriflcation  of  no  mean  valne  presents  itself  at 
once.  Thus  it  is  a  familiar  fact  that  those  masses  which  consist  of 
metallic  molecules  are  generally  more  or  less  tenaceous  or  ductile, 
while  those  which  have  no  metallic  lastre  or  are  translucent,  however 
intimately  stable  or  bard  thoy  may  bo,  are  usually  brittle.  Now  on  in- 
gpecUng  ^  or  any  of  onr  molecules  which  are  answerable  to  onr  con- 
ception of  the  metallic,  it  will  be  perceived  that  all  their  sarfaces  or 
at  least  tbeir  poles  —  those  regions  by  which  union  takes  place  — 
are  formed  by  systems  of  pyramidal  teeth  five  in  number,  and  of  such 
dimensions  that  the  teeth  in  one  molecnle  are  precisely  adapted  to 
lock  into  the  intervals  between  the  teeth  in  another  molecule.  This  then 
they  may  be  eipected  to  do  when  they  come  into  close  contact  And 
if  they  do  so  there  will  result  a  mass  which  must  be  more  or  less  la- 
minable,  malleable  or  ductile.    Thus  while  in-  $ 

ductive  science  supplies  only  an  empirical 
connexion  between  the  high  lustre  and  the  te- 
nacity of  metals,  our  method  shews  that  both 
these  remarkable  properties  are  functions  of 
one  and  the  same  structure  and  are  due  to  1 
tho  same  mechanism  regarded  in  different 
points  of  view.  We  may  therefore  say  that  —    I 

13l>  Those  atoms  and  molecules  which 
possess  metallic  lustre  may  also  he  expected 
to  form  masses  which  shall  be  tenaceous, 
malleable  or  ductile.  We  shall  soon  see 
indeed  that  molecules  may  possess  a  metallic  fjiiidun. 

Inetre  more  or  less,  while  yet  the  mass  which  they  constitute  may  be 
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brittle.  But  these  are  exceptional  cases  due  to  defective  metallicity 
of  the  atoms  or  molecales  or  rather  its  entire  absence  on  one  or  both 
poles.  And  such  molecules  mi§^ht  with  greater  property  be  named 
semi*metals  than  metals.  Of  these  Fig.  9  which  is  our  Silicium  is 
an  example. 

132.  From  what  has  just  been  advanced  as  to  the  difference  be- 
tween the  metallic  and  the  non-metallic  it  will  be  inferred  that  our 
theory  does  not  regard  these  two  classes  of  molecules  as  separated  from 
each  other,  either  by  an  impassible  line  of  demarkation  or  by  an  eternal 
barrier.  On  the  contrary  it  implies  that  the  very  same  matter  may 
in  successive  epochs  be  now  non-metallic  and  now  metallic.  In  a  word, 
according  to  our  theory  — 

133.  The  non-metallic  when  the  molecule  has  matter  in  its 
interior  must  tend  secularly  to  effloresce  into  the  metallic.  A  pure 
sphere  is  a  spherical  shell  or  cell  merely  and  not  a  solid  or  a  spheri- 
cal surface  including  contents.  Wherever  therefore  there  is  a  solid 
molecule  or  molecule  with  contents  though  it  may  be  as  spherical  as 
possible  outwardly,  the  law  of  sphericity  must  continue  to  operate  till  it 
has  emptied  it  of  its  contents.  This  phenomenon  may  also  be  referred 
to  the  unremitting  action  of  the  specific  heat  of  the  enclosed  particles 
in  virtue  of  which  in  so  far  as  they  are  homogeneous  they  must  conti- 
nually repel  each  other  and  by  so  doing  tend  to  part  company  and  gain 
the  surface  of  the  molecule  or  go  beyond  it.  Our  law  of  sphericity  is 
merely  the  expression  of  the  general  result  which  heat  operating  in  ele- 
ments that  are  elastic  and  identical  ever  tends  to  produce.  But  to  de- 
duce the  transformations  of  molecular  forms  by  the  continued  operation 
of  their  specific  heat  in  detail  would  require  volumes  even  if  it  were 
possible  in  the  present  infancy  of  our  science.  I  therefore  content 
myself  in  these  pages  with  referring  the  phenomena  to  their  law,  with- 
out attempting  to  explain  them  mechanically. 

Our  molecule  ^»  an  icosatom  of  tetrads  with  their  basis  peri- 
pherad,  though  spherical  externally  has  contents,  viz  the  20  summits 
of  the  20  tetrads  of  which  it  consists,  that  is,  it  has  20  units  of  matter 
in  a  group  in  its  center.  These  then  must  secularly  repel  each  other. 
And  in  doing  so  under  the  action  of  their  specific  heat,  more  generally 
the  law  of  symmetry  and  sphericity,  they  may  act  either  in  various 
groups  or  as  individuals  and  so  must  produce  a  variety  of  results. 

I)  They  may  distribute  themselves  and  act  as  two  groups  of  5 
units  each  which  tend  to  leave  the  center  along  some  one  axis  in 
opposite  directions  and  one  group  of  10  units  which  remains  at  rest 
giving  5  -f  10  +  5»20.   In  this  case  we  obtain  the  equation 
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* .  .     ,   A5    «^«  1   Saboxide  of  Boron  (undecomposable) 
Icosatom  of  tetrads  ^-BOB  j  ^^^  ^  ^^^^  .„  j,,^  laboratory. 

2)  They  may  distribate  themselves  in  four  groups  of  5  units  each 
which  separate  from  each  other  by  equal  distances,  that  is,  in  a  tetradic 
manner  giving  5  +  5  +  5  +  5<»20.  In  this  case  we  obtain  the  equation 

i   Four  atoms  of  Boron  (monatomic). 
Icosatom  of  tetrads  ^  *  BBBB  I  The  basis  of  Phosphorus  as  we  shall 

'   afterwards  find. 

3)  They  may  distriBute  themselves  in  two  groups  of  10  each 
which  pursue  opposite  courses  along  the  same  axis  giving  10+  10»»20. 
In  this  case  we  obtain  the  equation 

i  Crude  or  unreduced  Azote  or  two  atoms 
Icosatom  of  tetrads  ^  ■*  C*  d  s  of  crude  or  unreduced  Lithium.    See 

'  hereafter. 

4)  Or  they  may  part  in  a  radiant  manner  one  by  one,  their  action 
equally  distributed  towards  the  entire  surface  of  the  molecule.  Now  in 
this  last  case,  though  in  this  case  alone,  the  molecule  s^  will  maintain 
its  unity.  And  the  result  will  be  that  thc*equable  radiation  of  the  units 
from  the  center  will  be  brought  to  a  stand  when  each  of  the  20  has 
penetrated  the  surface  by  the  center  of  the  area  of  the  20  triangles 
which  constitute  that  surface  and  has  gained  a  position  on  the  outside 
of  the  molecule  in  which  it  constitutes  equilateral  triangles  with  all 
the  units  around  it,  that  is,  when  each  of  the  20  tetrads  of  which  V 

til  9 II 

7  is  transformed  into  2\ 

that  is,  according  to  our  theory  when  the  nonmetallic  ^  has  efflores- 
ced into  the  metallic  ^.   (Bee  Figs.  p.  76.) 

134.  And  here  it  may  be  legitimately  asked :  does  this  icosatom 
of  tetrads  represent  anything  that  is  known  in  Nature  or  the  Arts? 
And  to  this  it  may  be  as  legitimately  answered  that  under  our  theory 
we  are  not  to  expect  to  find  it  anywhere.  Its  form  is  as  spherical  and 
its  structure  as  homogeneous  as  it  is  possible  for  any  combination  of 
tetrads  to  be.  It  must  therefore  be  in  the  highest  degree  unstable.  If  it 
be  not  somehow  differentiated  it  will  be  dissolved,  break  up,  or  be  par- 
titioned; and  not  ^  but  some  lesser  molecules  will  be  found  in  nature 
in  its  stead.  We  need  not  look  therefore  for  any  element  which  ^  shall 
represent  either  in  nature  or  the  laboratory. 

135.  But  under  the  law  of  unification  ^  will  tend  to  preserve  its 
unity,  and  if  it  can  differentiate  itself  it  may  be  expected  to  do  so. 
Now  a  mode  of  differentiation  immediately  presents  itself.  Previously 
to  the  breaking  up  of  the  icosatom  it  is  only  to  be  expected  that  some 
5  symmetrically  related  units  somewhere  on  its  surface  (urged  by  the 


■^.rimt^  -^  m  Mtm  it  tcj^n  ir  ±b  iiwi  «ul  Wl^m  -im 
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kM  ;a  tif-Z  ^««B  &&mciaud  by  bong'  dssiMil- 

tz«4  4a  ^'1  'tppivsiu  fnlea.  Aad  «id  %  malonlB 

tn  fax  u  xf^nais  :)agiu  aeenr&s  Go  nor  thetrj 

\  to  ^  ivry   ftrmaaax  in  Bacsn ;  fo  it  b  sis* 

k<vtl<-iUr  ioA  a  ifl  a*  q^fa«cieal  as  as;  aolKsIt 

I  ^aa  U  wbir.h  ia  at  4Be«  BeCaJIije  aad  Kw-MaUnic 

I  a  difnnt  rcfiou.  Hen  tkn  it  na;  be  lagitiaa- 
l^ljaaUd  oWtberwefiBdcitJwriBSatanortbe 
'  latx^atory  mj  elescBt  wkkk  this  BolKib  bsj 

ropraMat?    To  aacwer  Ihia  it  mmj  be  renaikcd 

that,    Dlllike  /^  or  H  the  atosa  of  wbich,  if 

thex  nUt,  moat  tend  to  lock  together  and  fona 

Hti'ti' '"  ■"  "lam      *  tenaG«'>tii  imm,  our  element  when  demetalliied 

"""''  ffldit  tend  to  be  refractor;  and  to  form  a  maaa 

*U\l^^l  howaVNr  hard  niiiit  be  brittle ;  for  it  is  bj  tbe  poles  that  atoms 

HiilLn  Hhli  C'rharni  and  In  onr  seiiilmetallic  element,  as  we  maj  call  it, 

ill"    \iithH  bnvfl    (1(1   flva-partlte  regions   wbich  maj  lock  together. 

VutUm,  ilin  »UiitiUi  welftht  is  now  20x4—2x5-^70,  that  is  U,  when 

M      ti    M'l  fur  tliorerorn  this  oloment  represents  Silicium.    And  this  as 

In  ttfilt  liiiiiwit  In  ninnnfr  the  most  abundant  substances  in  the  cmst  of 

tlm  lliHlh,  lliil  whKt  we  have  here  specially  to  notice  is  that  — 

VM.   Thii  mflaftli'  turfacr  if  it  be  not  covered  and  kept  tip 

hu  numfflninff  rtfrnml  (nui'/i  at  oxygen)  must  tend  to  give  off  its 

X  mptalllrlti/  at   hydrogen.    In  the  instance  just 

ilildDcod  tliu  domatalliBation  is  ontj  partial.    But 

II  In  SQitietimpa  entire.  Thus  had  our  metallic 
tpOMHttim  _\  not  been  difforontisted,  had  it  aadei^ 
|h>iie  tiartitioDtiient,  then  as  the  simplest  caa«  of 
*\\<t\i  parttUtinment  that  is,  dedonhlemeDt,  we 
*\wvi\\\  karv  hud 

X-s    . 

IH  «hl\>lt  V  I*  Mtt|tt«r  wvUlltc  »l»MNit  c«asistlii;  of  10  tetnds.  It  is 
•Iw  rf  M.MIIH  lji»,  «Wk  ti  nlkm»  K  ttii  fin  d<T<lof<4  bj  • 
«•!•«  •(  l«»iml  ,4itM>  an;  W  nIM  ,inMtk.    Us  stoiac  a^kt 


NONUETALUC  AND  METALLIC.  8t 

is  fOX4->40,  that  is,  8  vhen  H=l.  Bnt  what  we  have  bere  to  remark 
of  it  is  that  like  ^  this  new  element  also  nnder  the  law  of  sphericity 
mast  tend  to  discharge,  or  to  throw  up  into  the  tine  of  the  axis,  the  5 
nnits  on  each  of  its  polar  aspects,  so  as  to  con-  UCH 

stroct  them  into  atoms  of  hjdrogen.    It  will  thus 
be  wholly  demetallized  and  we  obtain  the  equation 

The  Metal  X=HCH  Hydro-carbon 
in  which  the  newly  developed  element  C  is  iso- 
Biorphons  with  B  (Fi^.  p.  49)  its  poles  similar  to 
those  of  ^p.  77.  It  has  for  its  atomic  weight 
8—2=6  when  H=l.    So  far  therefore  it  repre- 
sents  carbon;  for  the  argument  by  which  the 
atomic  weight  of  carbon  has  of  late  often  been 
represented  by  12  instead  of  6  would  also  con- 
elade   all  men  to  be  Cyclopes  because  Tision  is      Vtueai  H^nh  Gu 
single.  The  law  of  symmetry  requires  that  light  elements  snch  as  car- 
bon and  oiygeu,  which  usually  take  their  places  on  the  aiea  of  mole- 
cules, must  come  and  go  and  be  substituted  in  couples. 

Thus  is  carbon  according  to  our  theory  given  to  nature  in  union 
with  hydrogen  as  a  hydrocarbon.  It  does  not  follow  however  that  we 
are  to  expect  to  meet  with  HCH  either  in  nature  or  the  laboratory. 
Under  the  law  of  sphericity  its  axis  of  HCH  is  much  too  long,  while  by 
conpling,  the  primal  tetratom  of  hydrogen  may  be  redintegrated  and 
a  molecnle  exquisitely  spherical  and  cellnlar  q^q 

and  finely  differentiated  may  be  constructed.  In 
nature  therefore  we  shall  have  the  equation 
Nascent  1  HCH  _pAp  /  Mature 
Harsh  gas  }  HCH  ~  ""  1  Marsh  gas 
Here  then  by  the  giving  off  of  hydrogen  a  metal 
has  been  completely  demetallized  and  returned 
to  the  class  of  metalloids.  Not  that  we  are  to 
infer  its  molecular  life  to  be  now  over  for  ever.  »'"i'  g" 

Since  C  consists  of  10  equilateral  triangles  each  complete  in  itself 
and  all  symmetrically  supporting  each  other,  C  may  be  regarded  as 
a  peculiarly  stable  or  fixed  element.  Bat  in  the  matter  of  its  equa- 
tor it  has  the  means  if  the  temperature  were  sufBciently  high  of  secu- 
larly developing  into  the  metallic  again  so  ae  to  give  the  equation 
C^X,  where  ^  is  isomorphous  with  X  but  lighter  by  2H.  Then  this 
light  metal  in  its  turn  may  be  demetallized  into  HBH,  And  thus  we 
may  have  the  equations 
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T7       A        i  ^'^^ 

^^^^  |XX=2HCH— cAc=xftx=HBftBH  or  BHHHB 
Thus  according  to  our  theory  the  normal  secular  development  of 
the  normal  molecule  of  tetrads  which  consists  of  20,  that  is,  an  atom  of 
crude  or  unreduced  Silicon  or  indecomposable  suboxide  of  Boron  gives 
th«  whole  system  of  chemistry  from  the  most  inert  of  all  elements  up  to 
the  highest  structures  of  the  ammonia  type,  the  tetramethylics  etc. 
ct)ntaining  now  4  now  8  atoms  of  methyl  etc.  which  methyl  etc.  may  be 
regarded  as  hydrogen  steadied  by  Carbon,  both  poles  and  equators 
being  still  hydrogen.   Thus 

HCHCH^Cs  Ha  Methyl  etc. 

137.  As  the  single  material  element  may  be  regarded  as  the 
common  vapour  of  all  molecules  considered  as  material  merely,  so 
may  hydrogen  be  regarded  as  the  common  vapour  of  all  molecules 
considered  as  metallic.  Our  theory  gives  hydrogen  as  the  very  es- 
sence, may  we  not  say  the  quintessence  of  the  metallic,  and  its  charac- 
teristic function  is  to  be  given  off.  Metallic  elements  according  to  our 
theory  are  such  as  have  surfaces  consisting  of  matter  distributed  in 
single  units,  each  the  centre  of  its  own  aetherial  atmosphere,  in  conse- 
quence of  which  the  entire  molecule  is  in  an  eminentmanner  clothed  in 
aether  or  the  medium  of  light  and  of  lustre.  Now  hydrogen  fulfils  this 
condition  completely.  And  in  fulfilling  it  as  to  its  surface,  it  fulfils  it 
as  to  its  interior  also,  for  it  has  no  interior  save  the  inner  aspect  of  its 
surface.  It  is  as  the  law  of  sphericity  requires  respecting  an  ultimate 
element,  a  celL 

But  while  hydrogen  is  thus  the  very  essence  of  the  metallic, 
its  metallicity  may  be  said  to  be  locked  up  in  it;  and  hydrogen  may 
be  described  both  as  the  common  vapour  of  the  metallic  and  the  car- 
rier of  metallicity.  It  demetallizes  the  surface  which  it  leaves,  and  it 
metallizes  that  on  which  it  fixes  and  becomes  expanded.  Thus  just  as 
the  metal  X  tends  (p.  80)  to  be  demetallized  into  HCH,  so  in  other  cir- 
cumstances the  non-metallic  C  having  received  an  atom  of  H  on  each 
pole  tends  by  the  falling  down  of  these  atoms  of  H  into  5  units  placed 
like  a  coronet  on  each  polar  region  of  C  to  be  metallized  into  X  again. 

Hydrogen,  our  first  insulable  element  of  the  trigonal  order  of 
forms,  is  thus  eminently  mobile  and  transformable. 

Our  first  element  of  the  pentagonal  order  of  forms  again  (which 
in  the  meantime  we  designate  by  the  symbol  B  isomorphous  with  C) 
presents  itself,  as  does  also  0,  as  the  very  essence  of  the  fixed  and 
unchangeable  the  residuary  or  dead. 


TYPES  OP  FOEM  IN  METALLIC  ELKMENTS. 
Tenaceous  metals. 


I  Lithinm,  Berylliuin  etc. 


f  Sodium,  PotasBinm,  Bubi- 
I  dimn,  Caesinm,  Hsgne- 
/  aiom,  oCalcinm,  Strontinm, 
\  Bar7iim,AliimiiLium,Tiing- 
I  sten,  Molybdenum,  nMer- 
\  cury  etc. 

lei 

1  I   E?^  - 

I    m.    ;lt| 

/spherical  1^2^ 

I         (ill 


I  Cadmium,  Tin,  Lead, 
Thallium,  Silver, 
Gold,  etc. 


Brittle  metals  or  Semi-metals, 


1  Silicium,  Titanium, 
V.  Sphero-pyranldal  /  ManganeBe,Awenic, 
\  Antimony,  Biematb 
I  etc. 


CHAPTER  V. 

OF  UQHT,  COMMON,  BAKIC  AND  BARmC  ELEMENTS. 

138.  Onr  theory  though  it  claim  to  embrace  all  nature  consiste 
onl;  in  the  varied  repetition  of  a  few  ideas. .  The  tetrad  —  our  cos- 
mical  brick  —  in  as  much  as  it  is  a  four-fold  unit  evolves  during 
its  sjnthesis  into  molecular  structures  four  claseea  of  substances  two 
of  which  contain  within  the  same  forma  qaadruple  the  quantity  of  mat- 
ter which  is  contained  by  the  other  two,  giving  to  natnre  isamorpbic 
elements  in  sets  of  four  or  rather  of  two  couples,  their  atomic  weights 
as  1:4.  The  basis  of  one  couple  is  hydrogen  and  that  of  the  other 
couple  is  hylogon.  And  they  differ  from  bylogen  and  hydrogen  in  this 
that  each  angle  in  them  is  represented  by  four  or  a  tetradio  group 
of  material  units  instead  of  a  single  unit  only.  Their  genesis  may  be 
regarded  either  as  primal,  or  aa  resulting  from  the  compression  or  unifi- 
cation of  tetratoms  of  hydrogen  and  hylogen,  so  constructed  that  the 
axes  of  the  four  hydrogens  or  hylogens  which  constituted  these  tetra- 
tome  were  in  such  relative  positions  as  to  be  liable  to  be  reduced  to 
a  common  axis  by  interpenet ration.  We  thus  obtain  as  the  smallest 
symmetrical  or  mobile  elements  of  these  four  orders  of  substances 

Symboli.        Aioniic  wel^hii. 

Hydrogen  H  ^         b.  Light      i 

Hylogen  £[  —         8.  Common  I  „  .   , 

■n    -v  I  u  n^  n    ■  Substances. 

Banc  hydrogen  H  ^  20.  Banc      t 

Baric  hylogen      ^  =       32.  Barytic  1 

139'  Baric  and  Barytic  elements  lend  (o  develope  into  such  as 
are  light  or  common.  And  from  this  development  it  appears  that  very 
beautiful  transfonnatious  must  result. 

Thna  when  an  atom  of  H  unfolds  into  4H  and  when  3  of  the  atoms 
of  H  have  placed  with  their  axes  at  right  angles  to  the  fourth  aa  in  H^ 


Telrtlon.  of  Uyd.ogcu. 

relapse  into  H  will  be  prevented.    And  the  permanency  in  nature  of 
this  tetratom  will  be  secured,  if  it  be  duly  differentiated  and  spherified 
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B8  for  instance  bj  the  fixation  of  aa  atom  of  Carbon  od  each  pole.  We 
shall  thus  obtain  CHC'-CiHt  vbicb  as  baa  been  atread;  binted  and 
as  we  shall  afterwards  find  represents  tbe  rerj  important  hydrocarbon 
named  Harsh  Gas.  Tbe  tatratom  of  A  cannot  eecnlarly  exist  free  in 
the  form  in  which  it  ia  represented  in  tbe  diagram. 

140.  The  trigonal  order  of  forms  may  be  transformed  into  the 
pentagonal  from  the  very  first.  Supposing  the  tetration  H  to  exist  as 
in  the  diagram  it  is  destined  according  to  our  theory  to  undergo  amoat 
interesting  secular  transformation.  For  however  cold  and  indisposed  to 
part  company  tbe  four  atoms  of  H  in  tbe  tetratom  may  be,  still  if  that 
tetratom  exist  alone  or  free  they  must  arrange  themselves  in  a  tetradic 
position.  The  four  external  polea  of  the  four  atoms  of  H  must  come  to 
fonr  points  which  are  equidistant  on  the  surface  of  the  circumscribing 
sphere.  This  the  law  of  sphericity  calls  for.  But  when  4  atoms  of 
hydrogen  are  in  this  position  they  have  a  tetrad  B 

as  their  nucleus  and  are  ia  reality  one  and  the 
same  thing  as  5  tetrads  in  positions  which  may 
be  regarded  as  those  of  an  aerial  symmetry. 
Since  then  the  genesis  of  the  tetrad  is  an- 
terior to  that  of  hydrogen,  it  is  to  be  expected 
under  the  law  of  redintegration,  that  when  the 
conditions  of  existence  fsTour  condensation  these  Domn. 

&  tetrads  will  come  together  symmetrically  so  that  an  edge  of  each 
may  be  a  common  axis  for  all.  Now,  this  done,  a  primal  combination  of 
trigonal  forms,  is  transformed  into  the  first  form  of  the  pentagonal 
order,  and  we  obtain  the  secalar  equation 

Baric  hydrogen  H— 4H=5A— B  ...  Boron  (monatomic). 

Thns  by  means  of  an  atom  of  Baric  hydrogen  as  our  primary  da- 
tum, which  is- supposed  secularly  to  expand  into  a  tetratom  of  common 
hydrogen,  or  by  the  latter,  or  by  5  tetrads,  these  last  being  supposed 
to  be  unified  symmetrically  under  cosmical  law,  we  are  enabled  to 
connect  together  by  a  method  of  morphological  transformation  our  tri- 
gonal and  our  pentagonal  orders  of  form. 

141.  Now  we  shall  find  as  we  proceed  that  just  as  light  and  com- 
mon metallic  elements  in  being  demetallized  give  ofT  hydrogen  so  do 
Baric  and  Barytic  elements  give  off  Boron.  Not  that  the  excretion  is 
met  with  as  Boron:  for  as  the  U  when  given  off  is  usually  caught  by  0 
and  aq  resnlts,  so  is  the  B  caught  by  0,  and  there  results  as  the  oxide 
of  saturation  the  aesquioxide,  of  which  the  middle  part  BOB  being 
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undecomposable  in   the  laboratory  we  obtain  the  chemical  equation 
Sesqnioxide  of  Boron   ..  0,BOB,0=»OSiO-»Si02  ...  Silica 

142.  And  here  let  us  remark  though  we  cannot  here  give  its 
genesis  that  as  B  has  2  units  on  each  of  the  5  angles  of  the  equator 
so  is  there  another  isomorph  which  has  only  one  unit  in  each  of  these 
angles,  and  which  consequently  bears  to  B  the  same  relation  that  hy- 
drogen does  to  hylogen. 

But  now  the  chemical  reader  will  naturally  ask  if  we  really  mean 
the  element  we  are  now  developing  to  represent  Boron.  And  our 
answer  is  that  we  do.  And  that  in  order  to  this  nothing  more  is  necessary 
than  to  remove  the  Boron  of  chemistry  from  its  wholly  exceptional 
position  of  a  triatomic  metalloid  and  to  regard  it  as  monatomic. 


CHAPTER  VI. 

GEOLOGY  AND  MINERALOGY. 

143.  Here  the  question  presents  itself  as  to  what  orders  of  sub- 
stances, light,  common,  Baric,  or  Barytic  our  theory  leads  as  to  expect 
to  prevail  in  our  Planet?  Now  to  this  the  only  possible  answer  appears 
to  be,  that  we  are  to  expect  all  of  them  more  or  less,  the  lightest 
uppermost  and  the  Baric  and  Barytic  beneath,  the  density  of  the  mole- 
cules in  any  region  being  always  proportional  cet.  par.  to  the  super- 
incumbent pressure. 

And  what  as  to  the  interior  of  our  planet?  Its  small  specific  gra- 
vity as  a  whole,  compared  with  that  which  experiments  on  the  compres- 
sion produced  by  pressures  would  lead  us  to  expect,  can  best  be  ex- 
plained by  supposing  that  its  interior  consists  only  of  matter  in  the 
state  of  very  hot  dense  vapours.  Nor  are  we  disposed  to  reject  such 
an  inference ;  for  this  is  precisely  the  state  of  things  which  the  law  of 
sphericity,  seeing  that  that  law  is  also  a  law  of  ultimate  cellularity, 
would  lead  us  to  expect  Hence  the  following  inferences  as  probable. 

1)  That  on  the  inner  vault  of  the  Earth's  crust  there  will  be  a 
varied  sublimate  of  Baric  and  Barytic  elements;  and  these  will  reach 
the  surface  here  and  there,  and  from  age  to  age,  where  there  are  fissu- 
res or  such  rocks  as  may  serve  for  filtering-beds,  to  permit  their  ascent. 

2)  That  the  crust  of  the  Earth,  at  least  in  its  accessible  parts 
where  the  superincumbent  pressure  is  inconsiderable,  will  consist  of 
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elemeatB,  developed  or  effloresced  out  of  Baric  and  Bar;tic  elements, 
that  is,  of  those  which  we  have  called  elements  of  common  deusit;;. 

3)  That  in  the  canopy  over  our  heads  there  will  tend  to  exist 
substances  of  the  lightest  order,  ttaatis,  hydrogen  and  its  products.  And 
what  are  these  products? 

If  the  cold  of  the  upper  regrions  be  such  that  hydrogen  can 
eiist  there  in  heiatoms  which  is  the  typical  aerial  molecule  of  hydrogen, 
then,  since  in  these  regions  we  may  suppose  that  there  are  abundance 
of  free    units  of  matter  each  in  the  centre  of  its  Ha 

aetherial  atmosphere,  the  5  atoms  of  H  in  He  which 
surround  the  central  atom  will  tend  each  to  take 
into  union  with  itself  3  unite  in  the  3  angles  of  its  i 
equator;  for  thereby  the  sphericity  of  each  ofthesel 
atoms  of  U  and  of  the  hexatom  as  a  whole  will  be  en- 1 
creaaed.  ¥hu8  in  the  upper  regions  Ho  will  be  trans- 1 
formed  into  Q^i.  But  the  latter  on  the  occurrence  of 
any  concussion  tends  to  syrametrize  itself  into  aq, 
that  is,  into  common  vaponr.  In  the  canopy  over  onr  ^^  „ri.rj^iecuie  or 
heads  then  onr  theory  leads  us  to  expect  the  genesis         hjdrogen. 
of  cloud,  (along  with  meteoric  substances  no  doubt),  and  the  return 
to  the  earth's  surface  in  the  primal  and  fresh  form  of  rain  of  the  waste 
matter  eihaled  from  the  planet  as  hydrogen  or  matter  still  more 
attenuated.     Thus  does  our  theory  completely  satisfy  the  demand  of 
Newton  in  his  article  on  Comets  in  the    Principia  when  he  contem- 
plates the  economy  of  natnre  and  urges  the  necessity  from  some  source 
or  other  of  continually  fresh  supplies  of  moisture. 

144-  Liffht  and  common  elements  by  accretion  interpenelralion 
or  pressure  tend  to  give  rise  to  Baric  and  Burylic  elements.  This 
moisture  according  to  onr  theory  since  its  form  is  aq 

hexagonal  and  therefore  also  trigonal  must  like 
hydrogen  itself  tend  to  aggregate  in  the  first  in- 
stance  into  tetratoms  also-  And  such  is  the  form 
of  the  atom  of  aq  that  these  four  •—  a'q  when  in  | 
union  must  be  in  parallel  positions,  three  aronnd  ' 
one  in  the  axis.    And  this  we  may  perhaps  cat! 
an   atom  of  Azure.   Here  then  is  precisely  the 
material  for  giving   by  interpenetration,  when 
the  four  axes  of  the  fonr  atoms  of  aq  are  re- 
duced to  one,  Baric  hydrogen  and  hylogen  associated  as  in  aq.    More- 
over aq  is  the  most  fertile  of  all  forms  in  producing  others.    And 
thus  from  hydrogen  merely,  when  the  quautity  is  such  as  to  generate 
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adequate  pressure  and  throngh  common  vapour  in  the  first  instance,  there 
may  result  a  composite  world  whose  interior  shall  consist  of  Baric  and 
Barytic  elements.  And  such  will  b^  the  ever  recurring  cycle,  that  is, 
from  light  and  common  to  Baric  and  Barytic  and  from  the  latter  to  the 
former  again.  But  for  such  a  speculation  as  an  unquestionable  deduc- 
tion, our  theory  is  not  yet  sufficiently  matured. 

145.  These  views  imply  that  a  system  of  molecular  morphology 
in  order  to  be  truly  scientific,  or  at  least  analogous  to  biology  when  it 
commences  with  embryology,  ought  to  begin  with  Baric  and  Barytic 
substances;  for  these  are  in  our  theory  as  it  were  mineral  embryos, 
though  f(Hr  their  full  development  (Blessed  creatures  I)  they  require  no 
food,  but  heat  only.  But  the  present  is  not  a  moment  for  such  an  at- 
tempt It  would  throw  our  theory  infinitely  farther  than  it  is  at  present 
(which  is  far  enough)  from  the  sphere  of  the  authorized  chemistry  of 
the  day,  and  would  require  us  to  begin  with  certain  substances  which, 
as  they  exist  only  in  the  bowels  of  the  earth  cannot  be  got  into  the 
laboratory  and^  would  therefore  be  little  better  than  symbols  containing 
under  them  so  much,  that  like  the  symbols  of  the  calculus,  the  number 
of  students  who  would  venture  to  encounter  them  would  be  very  smalL 
But  when  the  conflict  with  ignorance  is  over,  and  established  miscon- 
ception requires  no  larger  to  be  respected,  it  will  be  lawful  to  begin  at 
the  beginning.  And  then  chemistry  as  a  science  will  become  very  simple, 
and  geology  will  be  entitled  to  the  name. 

146.  Thus  suppose  we  were  to  set  out  with  Baric  and  Barytic 
combinations,  a  normal  Telluride,  or  a  Sesquiselenide,  of  tungsten,  for 
instance,  and  to  develope  them  into  elements  of  common  weight,  ob- 
serving the  laws  of  morphology  while  doing  so,  we  should  obtain  as  the 
result  of  the  development,  Molybenite,  Magnesia,  Manganese,  Iron  and 
Lead  along  with  Tungstic  and  Molybdic  ochres.  In  the  same  way  from 
a  still  simpler  formula  (for  which  however  there  are  no  symbols)  by  the 
same  process  we  should  obtain,  from  a  certain  barytic  mineral  a  definite 
oxide  of  Uranium  and  along  with  it  Lead,  Arsenic,  Iron,  Manganese, 
Lune,  Magnesia,  Silica,  Water,  in  a  word,  the  very  ^impurities''  found 
along  with  Uranium  oxide  in  Pitchblende.  But  such  developments  be- 
long to  an  advanced  state  of  our  science,  of  which  the  alphabet  alas  I 
is  more  than  most  people  will  consent  to  learn  at  present. 

But  here  lest  circumstances  should  interrupt  the  further  publication 
of  my  researches,  I  giveinp.90the  elements  so  far  as  I  have  satisfiedmy- 
self  about  them,  and  so  far  as  they  admit  of  being  classified  into  isomor* 
phous  groups,  according  as  they  are  Light,  Common,  Baric  or  Barytic. 
Not  that  each  set  of  four  is  strictly  isomorphous.  Its  members  are  only 
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generally  and  snperficiaUj  isomorphons.  8till  less  is  the  functioning 
of  the  isomorphs  to  be  expected  to  be  in  every  case  wholly  analogous. 
The  functioning  of  a  chemical  element  or  of  any  educt  of  the  labora- 
tory depends  not  altogether  on  its  form  and  structure,  but  also  on  the 
mode  of  its  genesis  in  nature  and  the  state  of  union  in  which  nature 
presents  it  to  the  chemist.  All  elements  tend  to  redintegrate  their  pri- 
mal states  of  union.  Thus  Silicon  and  the  dodecatom  of  Carbon  (the 
elements  of  Quartz  and  Diamond)  though  when  morphologically  con- 
sidered they  are  the  very  types  of  repose  or  inactivity,  yet  when  heated 
to  a  certain  degree  become  accessible  to  the  attacks  of  oxygen,  or  in- 
deed of  anything  that  can  represent  oxygen,  because  all  Silicon  was 
previously  Silica,  all  Carbon  was  previously  Carbonic  acid. 

Moreover  it  is  not  to  be  expected  that  the  atomic  weights  of  our  four 
isomorphs  shall  always  be  precisely  in  the  ratio  of  5  :  8:20 :  32  which 
are  the  ratios  of  H :  V  ^  H  ^  9-  Our  theory  of  the  structure  of  chemical 
atoms  or  undecomposable  molecules  implies  that,  during  their  construc- 
tion and  maturition  under  the  law  of  symmetry,  they  may  sometimes 
lose  2  or  5  or  even  2x5  units  of  weight,  and  thus  be  }  or  1  or  2  on 
the  hydrogen  scale  lighter  than  the  theoretical  number.  It  is  therefore 
rather  in  favour  of  our  theory  than  against  it  that  atomic  weights  as 
experimentally  ascertained  are  in  point  of  fact  often  somewhat  lighter 
than  ours.  Thus  as  to  our  column  III,  when  we  come  to  the  construc- 
tion and  maturition  of  fluorine  it  will  appear  that  in  order  to  improve 
its  morphological  condition  and  produce  the  combination  HF  analogous 
to  HO  it  must  tend  to  emit  from  its  own  substance  an  atom  of  H.  Its 
own  atomic  weight  will  therefore  be  reduced  from  20  to  19  which 
experiment  gives.    And  so  of  others  though  not  to  a  great  extent. 

In  the  following  table  precisely  one  half  of  the  elements  as  at 
present  tabulated  in  chemical  works  have  been  introduced.  But  with  a 
few  exceptions  the  other  half  consists  of  substances  which  are  very 
rare  and  of  little  interest  in  the  economy  of  Nature.  The  exceptions 
referred  to  are  indeed  very  important  since  they  include  Azote,  Silicon 
and  Iron,  Mercury  and  Platinum.  But  the  first  three  come  out  in  our 
theory  as  undecomposable  doubles  (Az  and  Si)  and  quadruple  (Fe) 
of  one  and  the  same  element  which  according  to  its  mode  of  genesis 
and  its  unfitness  or  fitness  (when  doubled)  for  the  aeriform  state  may 
be  called  Lithium  or  Zote=»|Az.  Mercury  comes  out  a  dimorphous 
element  now  isomorphous  with  potassium  now  with  Zinc,  and  in  the 
latter  case,  Hg*— (HH)^^.  As  to  Platinum  and  its  associated  metals  they 
occur  in  an  outfield,  the  relations  of  which  to  molecular  nature  in 


90 


CHAPTER  VI. 


general  have  as  yet  been  so  imperfectly  explored  that  their  molecular 
structure  can  only  be  coiyectured. 


ELEMENTS  IN  ISOMOBPHOUS  GBOUPS. 


I. 


IL 


in. 


IV. 


V. 


Light       Hydrogen         Boron  Phosphogen 

Common  Hylogcn  Carbon  Oxygen  Sulphur 

Baric      Barihydrog>en  Bariboron  Fluorine         Selen 

Barytic  Tetrahylogen  Tetracarbon  Telroxygen    Tellur 


VI. 


VII. 


vni. 


IX. 


aCalcium 
Zinc 
Seliuiti 
Tellium 

X. 


Light       

Common  { "•«"«»'""'    Sodium 

Aluminium 

Baric        Yttrium?        Tin? 
Barytic     Molybdenum  Tungsten 

XL 


••••••       •••• 


LiglU 

Common   {Cadmium 
^Tin? 

Baric       J  Silver 
>Lead 
Barytic      Gold 


/^Calcium        Potassium       Chlorine 

Strontium       Rubidium       Bromine 
Baryum  Caesium         Iodine 

XIL 

Phosphorus 
Mellic  anhydride 
(decomposable) 
Arsenic 
Antimony 
Bismuth 


Groups  I  and  II  are  genetic  of  all  the  others.  Groups  ni  and  IV 
are  composed  of  group  I  in  sets  of  5.  Group  V  is  group  I  in  icosatoms. 

Groups  VI  and  VII  result  from  the  doubling  or  dedoubling  each 
of  the  corresponding  members  adjacent  on  the  left  or  right. 

Groups  VIII  and  IX  result  in  like  manner  by  the  doubling  and 
dedoubling  of  adjacent  members. 

Group  X  is  group  IX  dometallized,  the  alcaline  metals  having 
given  off  their  metallicity  as  hydrogen  or  boron. 

Group  XI  is  constructed  by  group  V  for  body,  with  group  VI  locked 
on  as  poles.  It  contams  sphero-prismatic  metals. 

Group  XII  is  constructed  of  groups  II  and  III  piled  into  a  pris- 
matic form,  with  boron  or  lens-shaped  poles. 


SCHOLIUM. 

The  molecular  theory  which  has  been  sketched  in  the  preceding 
pages  stands  in  direct  opposition  to  that  which  is  being  built  up  ia 
chemistry  at  the  present  moment  with  no  small  labour  and  ingenuify 
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on  the  part  of  the  chemist.  The  adept  therefore  will  have  no  toleration 
for  what  is  presented  to  him  here.  To  the  Author  himself  indeed  it 
seems  to  lay  claim  to  too  deep  insight  into  nature  and  in  a  word  to 
be  too  good  news  to  be  true.  But  he  cannot  refrain  fi'om  accepting  it, 
nor  from  believing  that  sooner  or  later  it  will  force  itself  upon  the 
minds  of  others  as  it  has  forced  itself  upon  his  own.  The  pleasing  and 
instructive  trains  of  thought  in  connexion  with  Nature  and  her  eco- 
nomy which  it  suggests,  and  the  incidental  verifications  which  present 
themselves  on  all  hands  day  after  day  compel  the  belief  that  in  some 
important  features,  if  not  in  all,  the  theory  here  advanced  represents 
the  inner  structure  and  working  of  material  nature. 

But  if  so,  then  there  is  no  occasion  for  the  despair  on  this  subject 
which  even  the  admirable  Gerhardt  felt,  which  led  him  and  after  him 
most  other  chemists,  instead  of  attempting  to  discover  the  positions  of 
the  constituent  elements  in  a  molecule,  to  write  down  in  all  formulae 
their  literal  symbols  in  the  order  of  the  alphabet  merely,  thus  pro- 
posing that  in  this  department  science  should  be  kept  in  its  Primer. 

This  break  down  and  detention  of  molecular  morphology  on  the 
very  threshold  has  mainly  arisen  from  the  neglect  on  the  part  of  chem- 
ists oi^the  law  of  symmetry.  To  the  mineralogist,  the  botanist,  the 
zoologist  symmetry  is  everything.  It  even  points  out  to  him  the  objects' 
to  which  he  is  to  address  himself.  But  as  if  there  were  a  complete 
break  and  departure  from  continuity  and  analogy  in  Nature  as  soon  as 
she  retires  out  of  our  eye  sight,  as  if  the  forms  and  structures  of  the 
individualized  products  of  Nature  when  they  are  large  enough  to  be  vi- 
sible to  our  eyes  were  determined  by  quite  another  principle  from  what 
they  are  in  the  molecules  of  which  these  very  objects  consist,  the  chemist 
takes  no  account  of  symmetry  I  Nay  it  looks  as  if  to  avoid  the  conside- 
rations of  symmetry,  he  were  willing  to  forget  that  very  principle  which 
is  the  very  foundation  of  his  own  science,  the  union  and  juxtaposition  of 
dissimilars;  for  that  principle  cannot  be  attended  to  in  the  construc- 
tion of  molecules  but  symmetry  soon  shews  itself.  Thus  the  constant 
recurring  chemical  formula  CO,  if  written  as  the  law  of  the  union  and 
juxtaposition  of  dissimilars  demands  immediately  becomes  OCO.  And 
here  symmetry  at  once  appears.  And  as  an  immediate  reward  it  may 
be  observed  that  along  with  symmetry  the  principle  properties  of  carbonic 
gas  as  compared  with  oxygen  gas  appear  also.  Thus  in  OCO  we  see 
that  the  atom  of  carbon  is  enclosed  between  two  atoms  of  oxygen  and 
as  we  may  say  secluded  in  oxygen.  Although  therefore  the  oxygen  in 
this  gas,  since  it  has  its  stomach  already  filled  with  carbon,  must  behave 
very  differently  towards  carbon  from  what  it  would  do  if  its  stomach  were 


92  SCHOLIUM. 

empty,  that  is,  if  it  were  pare  ox jgen,  yet  in  other  respects  we  are  ia- 
Tited  to  think  that  this  carbonic  dioxide  will  function  more  or  less 
like  oxygen.  We  are  prepared  to  find  that  there  will  be,  as  there  actu- 
ally is,  a  series  of  carbonates  holding  much  the  same  place  in  Nature 
as  a  series  of  oxides  does,  that  both  gases  will  be  parasitic  &c.  Ac 

But  the  neglect  of  the  symmetry  of  molecules  has  been  product!? e 
of  more  serious  consequences  than  mere  ignorance.  Thus  Light  ele- 
ments such  as  0  or  G  or  aq  when  they  do  not  mail  or  encrust  a  mole- 
cule all  over  as  they  very  often  do,  are  seldom  or  never  found  in  smal- 
ler numbers  than  two,  one  atom  on  each  of  the  two  poles  of  the  mole- 
cule. Hence  they  move  simultaneously  and  enter  and  depart  in  couples. 
Now  in  the  neglect  of  this  consideration  which  the  law  of  symmetry 
imposes  two  atoms  have  been  naturaUy  construed  as  one;  and  hence  in 
the  table  of  atomic  weights,  the  atomic  weight  of  0  is  given  at  16  in- 
stead of  8,  that  of  C  at  12  instead  of  6,  and  that  of  aq  at  18  instead 
of  9.    Oxygen  gas  is  confounded  with  oxygen. 

But  the  formula  of  the  aqueous  element  cannot  but  be  very  im- 
portant in  every  system  of  theoretical  chemistry,  and  as  the  volume  of 
H  in  aq  is  double  that  of  0,  it  has  come  to  pass  that  almost  everything 
in  the  most  modem  chemistry  has  been  made  to  turn  upon  HjO,  ^le  oxy- 
gen being  regarded  as  one  atom  only.  This  formula  has  been  regarded 
not  as  incidental  or  individual  but  as  typical  and  generic,  nay  worthy  of 
being  doubled,  tripled,  &c.  as  a  fountain  of  type  upon  type.  Hence  a  maze 
of  formulae  which  have  no  response  in  Nature,  and  indeed  no  value 
beyond  the  walls  of  the  laboratory  in  which  the  relative  experiments 
are  conducted,  or  the  mind  of  the  chemist  who  ei\joys  the  privilege  of 
being  their  creator,  or  of  having  mastered  the  difficulty  of  conceiving 
what  they  mean,  and  of  putting  the  letters  in  their  right  places  upon 
paper.  Accordingly  very  small  are  the  numbers  who  take  an  interest  in 
scientific  chemistry  now  compared  with  what  they  were  half  a  century 
ago.  It  is  to  be  hoped  however,  and  even  already  it  looks,  as  if  it  could 
not  be  long  before  experiments  in  ozonising*  oxygen  must  convince 

*  In  our  theory  even  the  most  seemingly  capricious  phenomena  of  ozon- 
isation  fully  and  beautifully  explain  themselves.  Take  for  instance  the  seem- 
ingly strange  fact  that  when  100  vols  of  oxygen  gas  are  subjected  to  the  ordeal 
which  ozonises  them  most  completely  they  always  contract  into  about  92  vols 
when  the  process  seems  to  be  completed  and  they  cannot  be  made  to  con- 
tract farther.  It  forms  an  integral  part  of  our  molecular  morphology  (see  p.  71) 
that  when  subjected  to  an  ordeal  an  isomctrical  molecular  structure  whether 
aerial  or  concrete  must  tend  to  differentiate  itself.  And  an  element  of  the 
pentagonal  order  of  forms  such  as  oxygen  differentiates  its  proper  molecule 
most  simply,  when  an  atom  places  itself  on  each  of  two  opposite  regions  of 
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every  one  that  an  unit  volume  of  oxygen  gas  contains  not  one  but  two 
atoms  of  oxygen  bound  together  as  one,  the  two  when  united  satisfying 
the  activity  which  each  has  when  separate.  Whence  to  produce  aqueous 
matter  only  ^2  a  volume  of  oxygen  gas  is  required  for  a  whole  volume 
of  hydrogen ;  and  the  HO«»aq  of  the  classical  epoch  of  chemistry  must 
be  received  as  the  true  formula  of  Water-gas. 

There  are  few  facts  in  science  more  interesting  than  that  equal 
volumes  of  non-condensing  aeriforms  at  the  surface  of  our  planet 
undergo  equal  variations  when  the  variations  of  pressure  or  of  tempera- 
ture to  which  they  are  subjected  are  equal,  and  that  the  constituents 
of  the  more  elementary  compounds  when  separated  and  brought  into 
the  aeriform  state  under  the  same  temperature  and  pressure  occupy 
volumes  which  are  in  some  simple  ratio  to  each  other.  But  to  infer 
from  these  facts,  as  is  done  in  the  most  modem  chemistry,  (1)  that  the 
separate  particles  of  which  all  such  aeriforms  consist  are  universally 
equal  in  number  in  equal  volumes,  and  (2)  that  these  separate  particles 
are  universally  each  a  molecule  consisting  of  2  atoms  neither  more  nor 
less,  or  something  that  represents  two  atoms,  is  an  extreme  generalisa- 
tion which  the  phenomena  of  the  laboratory  only  partially  countenance 
and  wlych  is  quite  unlike  Nature.  It  is  as  if  one  were  to  affirm  that  a 
pound  weight  in  one  scale  could  ouly  be  balanced  by  a  pound  weight  in 
the  other  scale,  whereas  in  point  of  fact  it  may  be  balanced  just  as  well 
by  2  half-pound  weights,  or  4  quarter-pound  weights,  or  8  two  ounces 
weights,  or  1 6  ounce  weights,  or  32  half-ounce  weights.  The  identity 
assumed  in  the  reigning  chemical  theory  of  aeriforms  is  indeed  under 
the  law  of  assimilation  the  limit  of  their  constitution.  But  limits  at 
least  at  the  surface  of  our  planet  are  very  seldom  reached  by  Nature. 
And  even  if  this  limit  were  reached,  it  is  contrary  to  all  analogy  and 
therefore  to  all  likelihood,  that  in  every  case  the  unit  volume  should  be 
determined  by  two  atoms  or  their  equivalents  neither  more  nor  less. 


the  dodecatomic  aerial  or  concrete  group  which  forms  the  molecule  so  as  to 
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develope  poles  upon  it,  when  in  a  word  0  becomes  000  or  000  which 
is  the  same.  Now  if  each  molecular  group  in  the  ozonised  oxygen  gas  is 
to  maintain  the  same  volume  as  in  ordinary  oxygen  gas,  this  implies  a 
loss  of  volume  amounting  to  one  out  of  every  thirteen  of  oxygen  gas,  and 
therefore  a  contraction  of  100  to  92.3  as  found  in  experiment  According  to 
this  view  moreover  we  see  why  the  100  volumes  of  the  oxygen  gas  cannot 
be  diminished  beneath  92.  The  ozonised  oxygen  is  not  a  mixture.  It  is  an 
organically  changed  medium  all  through.  We  see  also  that  when  returning 
to  the  state  of  normal  oxygen  Vis  P^^t  must  be  transiently  set  free  in  the 
quick  or  intensily  parasitic  state,  that  is,  as  single  atoms  of  0. 


A 


94  SCHOLinM. 

In  the  most  modern  chemical  works  things  are  indeed  shaped  so  that 
every  page  seems  to  giye  evidence  that  such  is  the  fact.  Substances 
having  snch  and  snch  formulae  when  raised  into  the  aeriform  state  are 
shewn  to  have  such  specific  gravities  as  indicate  that  each  molecule 
occupies  one  volume  (or  two  or  four  according  to  the  unit  volume 
adopted).  The  reader  is  not  reminded,  and  the  writer  appears  often  to 
forget,  that  the  formulae  jriolding  these  aeriforms  were  constructed 
and  controlled  by  this  very  hypothesis.  It  would  be  strange  indeed  if 
they  did  not  verify  it. 

Meanwhile  physicists  are  proposing  another  theory  of  the  consti- 
tution of  aeriforms  —  a  sort  of  emanation  theoiy  in  bottles  —  a  game 
at  gas  billiards  —  which  reduces  the  whole  to  chaos. 

Very  different  is  the  view  which  our  theory  has  led  us  to  with 
regard  to  the  structure  of  an  aeriform  medium.  It  suggests  the 
belief  that  w}ien  the  medium  is  in  a  state  of  repose  the  constituent 
particles  point  to  one  another  symmetrically  in  the  aeriform  state  so  as 
to  give  at  aerial  distances  in  expanded  forms  the  very  same  struc- 
tures as  they  give  when  condensed.  According  to  our  views  it  comes 
out  that  our  atmosphere,  for  instance,  far  from  being  either  a  chemical 
or  a  merely  mechanical  mixture  of  gases  is,  or  tends  everywhere  to 
be,  an  exquisitely  symmetrized  or  organic  medium,  each  molecule  or 
aerial  integral  of  which  consists  of  the  following  elements. 

A  normal  Integrant  of  the  atmosphere. 
12xl2xl2xl2xAz     .  76.223  .  .     Azote 

12X12X12X30}     22.680..  j^^y^-^*" 

i20J  I  Ozone 

12xl2x3aq    .     1.021  .  .     Common  vapour 

12x000    .    0.069  .  .     Carbonic  gas 

Am  0.005  .  .     Ammoniacal  vapour. 

Similarly  our  theory  of  the  development  and  differentiation  of  mole- 
cules when  applied  to  water  gives  the  following  as 

A  normal  Integrant  of  the  Ocean. 
Theory      Experiment 

.  968.5  .  Water 

24.6  .  Chloride  of  Sodium 
36x  /     2.  (MgCl)'      .  .       2.9  .  .       2.6  .  Chloride  of  Magnesium 

2.1  .  Sulphate  of  Magnesia 
1.1   .  Selenite. 


36x 


14.  AQ'« 

.  968.5 

14.  (NaCl)» 

.     25.2 

2.  (MgCl)'      . 

.       2.9 

(MgSaqS)* . 

• 

2.1 

1 

CaSaqSaq  . 

1.3 
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These  constituents  in  both  cases  resnlt  from  each  other  and  are 
in  a  manner  necessary  to  each  other.  They  are  generated  in  the  same 
orderly  and  beaatiful  manner  as  tissue,  in  those  individualized  objects 
to  which  the  dissecting  knife  can  be  applied  under  the  eye. 

The  last  constituent  given  in  these  tables  is  in  the  centre  of 
fluid  or  loose  open  molecule.  And  when  all  is  in  repose,  all  the 
other  constituents  are  distributed  symmetrically  around.  It  can- 
not be  a  single  atom  of  Ammonia  or  of  Selenite  however  that  forms 
the  nucleus  of  the  atmospherical  or  oceanic  integral.  It  must  be  the 
normal  molecule  of  either  substance.  Now  while  it  may  be  shewn  that 
Anhydride  has  both  poles  pentagonal,  and  must  have  a  dodecatomic 
molecule,  which  if  differentiated  as  usual  must  give  its  specific  gravity 
-.2.95,  Selenite  is  a  very  different  species  of  far  greater  maturity  of 
structure.  Anhydride  according  to  our  theory  is  a  Sulphurate  of  lime, 
while  Selenite  is  a  Sulphate,  deposited  around  or  encrusting  aU  over  a 
particle  of  water.  In  each  particle  of  selenite  there  are  36.CaO,S032HO 
'-(CaOS03HO)3»AQ.  In  our  notation 

selenite  ..  G  -  (CaSaWq)»^36(28^494.9)  ^  ^  3^  ^  ^      ^  ^ 

Hence  the  initial  multiple  of  36  in  the  integral  of  the  Ocean. 

As  to  Ammonia  which  is  given  as  the  central  element  in  the 
atmospherical  integral,  it  is  dimorphous.  In  those  cases  which  require 
an  atom  of  hydrogen  to  effect  a  stable  union  with  it,  it  is  aquaform. 
The  atom  of  ammonia  is  isomorphous  with  aqaq,  that  is,  2aq  on  the 
same  axis.  Its  molecule  in  that  case  is  therefore  am'^  like  aq^^— AQ. 
To  verify  this,  the  specific  gravity  of  bicarbonate  of  Ammonia,  or  rather 
that  of  the  characteristic  combination  may  be  adduced.  Thus 

Sal  Ammoniac  ..  0  =  (dHAn.)  3*     36(36+5+17)  ^ 

4AQ  4X324  ^ 

But  as  aq  is  transformed  into  HO  so  may  Am  be  transformed 
into  3H6,  in  which  when  it  is  decomposed  the  23  couple  as  69  (see 
Fig.  Az  in  p.  61)  giving  as  the  educt  of  the  decomposition  3H+Az. 
Then  this  Az  in  which  the  two  parts  only  touch  each  other  when  sub- 
jected to  abyssal  pressure  locks  up  into  Si  (see  Fig.  p.  54).  In  these 
modes  of  combination  the  5-fid  or  metallic  aspect  of  9  or  Zote  as  we 
may  call  it,  is  centrad,  the  nonmetallic  peripherad.  Consequently  Azote 
and  Silicon  are  nonmetallic. 

But  the  metallic  aspect  of  9  may  also  be  peripherad.  Thus  we  shall 
have  metallic  and  nonmetallic  substances  from  the  same  element.  And 
here  I  may  remark  that  of  all  our  elements  this  9  is  the  most  highly 
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genetic.  In  its  nascent  state  it  ift«9^  its  atomic  weight  5x8«10,  i.  e.  8 
when  H«B  1,  and  therefore  the  same  as  that  of  Sulph  and  Ozygea.  Bat 
in  order  to  secure  internal  symmetry  it  mnst  emit  an  atom  of  H  from 
the  5-fid  pole.  Its  weight  then  becomes  7  when  H=»l.  Now  an  un- 
reduced '*)  in  one  pole  and  a  reduced  •)  in  the  other  pole  of  an  atom 
of  oxygen  as  the  coupling  joint  being  a  dissymmetrical  structure  must 
be  undecomposable.  This  gives  in  our  theory  Sodium;  and  by  doubling 
the  poles  Potassiam.  But  3H  with  3  equatorial  supports  of  any  kind, 
and  6H  (see  Fig.  p.  87)  without  any  supports  may  also  form  an  equa- 
torial body  for  3  and  ^  as  poles  —  only  in  this  case  we  are  plainly  to 
expect  the  resulting  substance  to  be  Tolatile  and  decomposable.  Adopt- 
ing as  usual  the  differentiated  dodecatom  as  the  molecule  we  thus 
obtain  the  following  scheme  of  the  common  alkalis. 


Li**      14X7 


.60  Exp.  .59 


'306 


Na*<     14x23 
Sodium  .......  Q  —  -r;r---— irxT-  =  .99  Exp.  .97 


AQ 


324 


33066       Potassium  ..  G  =  ;rr?:— 


K'*     14x39 
2AQ""2X324 


.84  Exp.  86 


39H66 


3fie  J 


Am«*     14x(2xl7) 


Ammonia    G 


2AQ 

,Am«* 


2X324      „   73  jjjp  7^, 
14x17 


AQ  324 

As  to  Rubidium  and  Caesium  they  are  baric  and  barytic  Potas- 
siums respectiyely;  while  Thallium  comes  out  an  icosatom  of  Sulph, 
a  Sulphium  (analogous  to  Selium,  or  metallized  Seleu  or  Selenium)  with 

to 

an  atom  of  Sodium  locked  on  each  pole  (Tl^^NaSNa).  Its  molecule 
appears  to  be  that  which  is  most  prevalent  in  the  mineral  kingdom  Tiz. 
a  compound  dodecatom  occupying  8  aqueous  volumes.  Thus 


IS 


Thallium  G  — 


(Tl)" 
8AQ 


»  11.44  Exp.  11  + 


Piiatod  by  ft.  Niat  (Car)  B.  Lorck)  in  Loipslff. 
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ANALYTICAL  CONTENTS. 


CHAPTER  L 

MOLECULAR  MORPHOLOOT. 

PAOB 

The  discoveiy  of  the  fonns  of  the  least  particles  of  bodies  oaght  not 
to  be  regarded  as  hopeless.  Some  conception  as  to  form  is  inevitable, 
when  the  existence  in  space  of  anything  that  is  finite  is  oonoeived. 
It  were  strange  if  all  such  conceptions,  while  they  are  ineyitable,  must 
be  inevitably  wrong.    Reason  concludes  in  favour  of  the  sphere,         •      1 

Outwardly  (that  is,  in  the  isodynamic  boundaries  of  their  aetherial  atmo- 
spheres) aD  insulable  atoms  and  molecules  are  either  spherical  or  sphe- 
roidal Inwardly  (that  is,  in  their  central  forces,  or  nuclei)  they 
possess  manifold  forms  and  structures,  determined  by  the  laws  of 
equilibrium  acting  in  the  conditions  of  their  existence,  .  .      2 

All  these  laws  (chemical  afBnity,  aggregation,  &c)  resolve  themselves  in 
the  last  analysis  into  a  nisus  at  the  construction  of  the  symmetrical  in 
form  and  structure ;  this  culminates  in  the  development  of  the 
spherical  and  the  homogeneous  ;  the  first  step  on  the  presentation  of 
dissimilars  to  each  other  being  their  union,  so  as  to  meige  their  differ- 
ences in  the  genesis  of  a  new  molecular  species,  .  .  .3 

Many  thousands  of  molecules  have  been  decomposed  by  chemists,  but 
between  60  and  70  resist  their  experiments  to  decompose  them,  and 
are  usually  named  atoms,  .  .  .3 


CHAPTER  II. 

THE  RELATION  BETWEEN  THE  MATERIAL  ELEMENT  AND  THE  iBTHGRIAL. 

The  material  element  may  be  regarded  as  a  nebulous  speck  of  aggregated 
aetherial  elements,  of  which  those  in  the  centre,  urged  by  the  centri- 
petal pressure,  have  become  confluent  into  an  unity  of  a  more  substan- 
tial order,  ........ 
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As  the  oentiad  pressure  depends  on  the  number  of  SBtherial  elements  in 
the  aggregate,  and  must  be  the  same  when  that  number  is  the 
same,  the  genesis  of  the  nucleus  in  all  will  occur  when  the  quantity 
of  aether  in  the  aggregate  is  the  same ;  and  that  nucleus  will  consist 
in  all  of  the  same  quantity  of  substance,  and,  in  a  word,  all  material 
elements  in  the  last  analysis,  all  units  of  weight,  will  be  similar  to 
one  another,      ........      5 

More  generally,  and  without  any  hypothesis  as  to  the  relation  between 
setherial  and  material  elements,  it  is  to  be  concluded,  in  virtue  of  the 
cosmical  law  of  assimilation  (which  is  the  watchword  of  this  Philosophy), 
that  all  material  units  in  the  kst  analysis  are  every  way  similar  to 
one  another,  .  .  *  .  .  .  .      5 


CHAPTER  III. 

MOLECULES. 

Primal  Elements. — ^The  synthesis  of  material  units,  according  to  the 
law  that  has  been  stated,  gives  as  the  first  stable  group  or  molecular 
element,  four  of  them,  a  tetrahedron,  or  tetrad  (PL  I.  fig.  i,  in 
which  the  white  points  may  be  regarded  as  the  positions  of  the  4 
constituents,  the  white  lines  joining  them  as  the  resultants  of  the 
attractive  and  repulsive  forces  by  which  they  are  kept  in  equilibrio, 
and  the  black  region  around  as  the  portion  of  the  setherial  atmosphere, 
or  dynamisphere  nearest  the  nucleus,  which,  however,  ought  to  have 
been  shaded  off  towards  the  circumference),      .  .  .  .6 

But  tetrads,  when  presented  to  each  other,  must,  under  the  law  of  sym- 
metry, tend  to  clap  together  base  to  base,  giving  the  bitetrady  or 
hylagen  (fig.  ii.),    .        .  .  .  .6 

In  our  planet  all  atoms  and  molecules  whatsoever,  are  constructed  of  no 
other  elemental  forms  but  these  two,  the  tetrad  and  the  bitetrad !  6 

Ultimate  Elements. — The  analytic  action  of  nature,  on  the  other  hand, 
does  not  give  the  tetrad  itself  (which  is  a  pyramid  or  hemiform,  and  is 
essentially  adhesive  or  parasitic),  but  the  tetrad  carrying  another 
material  element  or  unit  of  weight  along  with  it,  symmetrically  poised 
opposite  one  of  its  4  bases  (fig.  in.),  thus  constructing  it  into  a  trigonal 
bipyramidy  a  form  with  two  poles,  which  are  similar  to  each  other,  and 
an  equator  evenly  placed  between  them,  and  which  therefore  is  capable 
of  going  free  in  the  aeriform  state,  and  is  of  exquisite  stability.  It 
represents  hydrogen.  The  true  or  absolute  atomic  weight  of  hydrogen, 
therefore,  in  this  system,  is  6,  .  .  .  .  .6 

The  ultimate  analysis  of  nature  in  certain  cases  gives  also  a  group  of  5 
tetrads,  united  so  that  an  edge  of  each  is  the  common  axis  of  all  (fig. 
rv.)  This  represents  boron  (monatomic).  It  is  a  pentagonal  hi- 
pyramid^  ....  ....      6 

But  there  is  a  lighter  element  of  the  same  form  having  only  5  instead 
of  10  units  in  the  equator,  so  that  there  are  two  borons,  bearing  to 
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each  other  the  same  relations  as  hylagen  and  hydrogen.  (The  boron  of 
chemistiy  may  be  regarded  as  representing  the  simplest  symmetrical 
combination  of  both  BBB  =  B'"  =  20  +  16  -f  20,  i.e.,  4  +  3  +  4  =  11 
when  H  =  1),    .  .  .  .  .6 

Baric  ahd  Barttic  Elbmentb.— In  regions  of  intense  condensation 
the  unit  of  molecular  oonstniction,  instead  of  being  a  single  material 
unit,  is  a  tetradic  group.  Hence,  besides  molecules  of  common 
weight,  isomorphs  result,  which  are  four  times  their  atomic  weight. 
And  these,  according  as  they  are  constructed  of  baric  hydrogen  or  of 
baric  hylagen  (which  is  heavier),  are  here  called  baric  and  baiytic 
elements.  Thus,  bromine  is  baric ;  iodine,  barytic  chlorine  :  selenium 
is  bario ;  tellurium,  barytic  sulphur :  strontium  is  baric  ;  barium,  baiy- 
tic calcium,  kc  .......      7 

MoLEcnLE& — Most  elemental  molecules  or  chemical  atoms,  as  also  their 
first  combinations,  are  usually  veiy  defective  as  to  sphericity.  Hence 
they  tend  to  aggregate  into  larger  molecules,  which  shall  be  more  nearly 
spherical,  ....•«..      7 

IsoMETRiCAL  MoLECULEs. — Siuoc  the  regious  suited  for  union  in  all  mole- 
cules are  either  trigonal  (as  in  H  and  ^),  or  pentagonal  (as  in  B),  it 
follows  that,  when  aiming  at  the  construction  of  a  spherical  or  isometrical 
group,  they  must  all  tend  to  construct  either  icoscUoms  (figs.  v.  and 
VII.),  or  dodecatoms  (figs.  vi.  and  viii.)  .  .  .  .  .      b 

Differentiated  Molecules. — ^The  constituent  particles  of  molecules, 
when  the  latter  have  fulfilled  the  law  of  assimilation  (sphericity  and 
homogeneity),  are  fit  for  a  completed  existence,  that  is,  for  occupying 
each  its  fiill  complement  of  space,  that  is,  for  the  aeriform  state.  But 
this  state  is  postponed,  and  matter  is  laigely  preserved  in  the  concrete 
state  by  a  phenomenon  resulting  from  the  first  step  of  the  perfected 
molecules  towards  the  aeriform  state,  namely,  the  differentiation  or 
destruction  of  the  spherical  and  the  homogeneous  in  the  dodecatoms, 
&c.,  which  survive.  Thus  when  the  perfected  molecules  are  dissolving 
or  vapourising,  the  small  individual  particles  escaping  from  them 
being  dissimilar  to  the  large  concrete , molecules  which  still  remain 
entire,  are  obliged  to  attach  themselves  to  the  latter,  and  so  they 
difierentiate  them  either  in  form,  or  structure,  or  both,  and  so  tend 
to  keep  them  in  the  concrete  state,       .  .  .9 

Composite  Molecule& — And  now,  being  differentiated  and  having  one 
eminent  axis,  they  must  tend  to  unite  into  isometrical  molecules  again. 
There  thus  result  composite  icosatoms  and  dodecatoms,  even  the  latter 
consisting  of  not  less  than  156  of  those  binary,  ternary,  or  quaternary 
combinations,  which  chemistry  regards  as  individualities  !        .  .10 

Atoicic  Weights. — The  atomic  weight  of  hydrogen  being  6,  while  that  of 
the  same  element  in  the  conventional  scale  usually  adopted  is  unity, 
the  old  scale  may  at  once  be  changed  into  the  new,  by  removing  the 
decimal  point  one  cypher  to  the  left  and  halving.    Thus  azote,  14-0 

old  scale,  becomes  -^r-  =  70  new  scale,  &c.,     .  .  •  .11 
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Hhall  we  ebd^aTOur  to  leadi  the  ^i^tnmutM  of  i-ii^MMiij  ^  titt 
matter  tdben  io  its  iD/jst  deofe  itate,  as  in  the  abjH  l--Hir  bj  its  j 
in  its  «tate  of  gmUeit  nhtj,  as  in  the  orifstial  siMeesT  .11 

T}i«  imp^iitaooe  of  water  in  nature  and  sdcnee  inriteB  as  to  ttj  the  latter 
fint ;  especiallf  as  oar  theory  enables  as  to  dednee  the  sped6c  graritiea 
of  liquids  and  solids,  in  the  same  way  as  cliemists  have  long  dedneed 
ihfAt  iji  aerifonns,  and  water  (AQ=::a^  (fig.  xn.)  ii  nniTCfsaOy  taken 

«  the  «,ity  for  «peci«c  gmritic     Tha.  <^>!1 ,  g  4^  wha. 

stated  in  ihfiii  atomic  wei^ts  (without  any  referenoe  whatever  to  the 
complicated  and  onsatisiactoiy  hypothesis  of  atomic  rofamie  as  ad- 
vanced in  the  popular  cbemistiy),  gire  the  sp.  gr.  of  common  salt, 
sulphur,  &c.,  .18 

CHAPTER  IV. 

TIIB  NORMAL  8TVTHE8IS  OF  MATTKB  IN  THB  CKLE8TUL  8PAGE8» 

AND  ITS  FIB8T  PRODUCT8. 

Four  tetrads  poised  symmetrically  opposite  the  four  angles  of  one  tetrad 
which  occupies  the  centre,  are  the  same  thing  as —  .13 

A  TdraJUym  of  Hydrogen  (fig.  ix) — ^Also  a  single  tetrad  taking  into 
symmetrical  union  with  itself  a  single  material  unit,  is  an  atom  of 
hydrogen.  In  the  celestial  spaces,  therefore,  when  sown  with  material 
elements,  or  charged  with  the  common  vapour  of  matter,  we  may  expect 
both  tetratoms  and  single  atoms  of  hydrogen,  .  .  .  .14 

A  Jlexatom  of  Hydrogen  (fig.  x.)  —  Under  the  law  of  sphericity  the 
tetpitom  of  hydrogen  is  equatorial  or  oblate,  and  in  want  of  matter  on 
its  axis.  To  each  pole  of  the  tetratom,  therefore,  a  single  atom  will 
be  added,  giving  a  finely  constructed  hexatom,  which,  as  it  conserves  the 
original  points  and  itructure  of  the  single  atom  on  a  large  scale,  we  may 
regard  as  the  typical  aerial  molecule  of  hydrogen,  .  15 

Overheated  Vapour. — The  single  atom  of  H  is  proL&te.  It  is  in  want  of 
matter  on  its  equator.  In  a  region  containing  matter  in  single  units, 
therefore,  we  may  expect  that  every  atom  of  H  will  take  into  union  on 
the  three  points  of  its  equator  three  single  units  additional.  Now,  by 
this  the  atom  of  H  is  transformed  into  an  atom  of  }jji.  But  the  central 
atom  of  H  in  the  hexatom  is  secure  from  this  change.  Hence  H* 
s  HH>  will  be  transformed  into  H}^^  isamorphous  with  H'  (fig.  x.),       16 

Oxygen. — Now,  if  these  six  bipyramids  be  dissociated  and  the  atom  of  H  be 
thrown  out,  then  the  5}^  remaining  must  tend  to  dap  together  by 
their  faces  and  their  most  dissimilar  parts,  that  is,  poles  to  equators. 
But  if  so,  they  must  construct  a  form  (fig.  xiii.)  which  shall  be  the 
very  counterpart  or  complement  of  H  under  the  law  of  sphericity,  i,e., 
lu  equatorial  or  negative  as  H  is  axial  or  positive,  and  consequently  its 
properties  alijo  will  be  the  count orpart  of  those  of  H.  Its  atomic 
woijrht  =5x8=  iO  when  H  =  5,  i.  f,,  8,  when  H  =  1  !  .17 
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Common  Vapour. — When  H]J{^  is  not  dissociated  into  H  and  }^6  as  0, 
but  oools  and  contracts^  it  must  lapse  into  an  exquisitely  symmetrical 
stracture  (fig.  xi.)  This  is  an  atom  of  common  vapour.  But  HOOH=- 
H2O  when  0  =  16  may  also  possibly  exist  in  the  aeriform  state,  .     19 

Watbr. — ^An  atom  of  overheated  or  fully  expanded  vapour  H}^'  tends  to 
gather  5  similar  structures  around  it,  and  the  hexatom  thus  constructed 
to  gather  5  around  it  This  done  the  comb.ination  is  ready  to  con- 
dense into  a  triple-walled  dodecatom,  consisting  of  (OHaqHO)  (see  fig. 
XT.  PL  II.),  or  into  the  exqubite  capsule  AQ  (fig.  xvi.  PI.  I),  22 

J%e  minim  rain-drop. — ^But  the  smallest  natural  particle  of  water,  is  the 

IS 

differentiated  dodecatom  AQ(AQ)AQ,  which  is  still  capsular.  It  con- 
sists of  22680  units  of  weight,  .  .  .  .  .  .25 

Ice. — ^When  a  particle  of  AQ  fills  the  central  cavity  of  this  minim  drop, 
the  ice  molecule  results,  that  is,  15AQ  occupying  16  volumes,  sp.  gr. 
=  -9376,  ........    26 

Fluor. — ^Hydrofluoric  acid,  HF,  is  baric  moisture,  HO,  fluorine  being 
baric  oxygen.  This  acid  tends  to  be  transformed  secularly,  and  to  find 
repose  in  nature  as  fluor,  for  calcium,  when  perfected  in  structure ,  is  H**.    27 

CHAPTER  V. 

ABYSSAL,  PLUTONIC,  VOLOANIO  ACTION,  AND  ITS  FIRST  (sULPHURIC) 

PRODUCTS. 

When  5  ijl  are  united  by  their  facets,  they  give  an  atom  of  0  (fig.  xiii.) 
When  united  by  their  edges,  an  atom  of  S  (fig.  xvii.)  These  two  are 
compUmentaiy  forms.  But  as  0,  under  the  law  of  sphericity,  doubles 
into  O  (fig'  ^^^')f  so  S  forms  into  tetratoms  (fig.  xviii.)  which  are 
atoms  of  sulphur.    The  single  atom  being  here  named  sulph,  .  .    31 

The  atom  of  sulph  is  prolate  in  form,  or  positive  like  hydrogen.  The 
atom  of  sulphur  is  intensely  oblate,  or  negative  like  oxygen.  Hence 
this  element,  sulphic  and  sulphuric,  unites  both  with  oxygen  and  hy- 
drogen, &c.  As  the  form  of  sulphur  is  trigonal,  its  molecule  is  the 
icosatom.   Its  sp.  gr.,  as  deduced  from  its  molecule,  is  1*96.   Exp.  1*98,    32 

ViKOUi  Sulphur. — ^In  liquid  or  melted  sulphur,  it  may  be  shown  that 
when  the  temperature  attains  a  certain  range,  the  icosatoms  will  break 
up  and  undergo  inversion.  And  during  this  process  it  is  to  be  expected 
that  the  sulphur  will  not  be  fully  liquid  but  viscous,    .  .33 

Sulphur  Vapour. — ^A  single  atom  of  sulphur  is  so  oblate  that  three  on  the 
same  axis  (fig.  xxi.)  accord  better  with  the  law  of  sphericity  than 
one.  When,  therefore,  sulphur  is  rising  as  vapour,  an  unit  volume 
may  be  expected  to  contain  three  atoms.  As  also  is  the  case  with 
oxygen  when  constitating  one  of  the  ozones,     .  .33 

Sulphuretted  Hydrogen. — ^The  proper  element  for  carrying  up  sulphur  into 
the  aeriform  state  is  not  an  atom  of  itself  on  each  pole,  but  of  hydro- 
gen (fig.  XIX.)  The  molecule  of  this  combination,  in  the  dense  state, 
must  iUso  be  the  icosatom  and  its  theoretical  sp.  gr.  1*05.     Exp.  "9  +  .    34 
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8ulphwr<mi  ^etd-^ulphnr  and  oxygen  gas,  as  also  sulph  and  oxygen  in 
single  atoms,  unite  in  equal  weights  in  many  fonns,  and  giro  products, 
now  add,  now  basic,  now  ready  to  absorb,  now  to  give  off  oxygen. 
Henoe  sulphurous  acid,  and  sulphous  acid,  and  sulphurous  gas,  &c. 
The  last  on  the  access  of  moisture  and  oxygen  changes  into  sulphio 
acid,  or  oil  of  vitriol  (fig.  xx.),  .  .  .  .  .36 

SulphcUetf  or  rather  SulphuraUSy  are  the  ultimate  products  of  mineral 
nature,  in  the  disposal  of  sulphur.  Anhydrite  ;  its  theoretical  sp.  gr., 
2*95.  Exp.  2*90.  Celestine,  3-97.  Exp.  3*95.  Barytes,  4'64  Bxp. 
4-70,    .........     38 

Sfdphuric  Anhydride,  which  has  been  obtained,  though  with  difficulty,  by 
the  chemist,  appears  to  exist  in  nature  in  the  taurocholate  of  the 
bile,  and  elsewhere.  It  results  from  the  doubling  of  the  sulphuric 
acid  of  the  sulphurates,  which  is  S(0)'  =  S^O^  giving  the  finely  differ- 

entiated  dodecatom  S60S.  Its  theoretical  sp.  gr.  1*97.  Exp.  1-97,  .  39 
StUphic  Acid — Oil  of  Vitriol — Sulphuric  anhydride,  when  normally 
hydrated,  must  partition  into  4  atoms  of  glacial  oil  of  vitriol  Its 
theoretical  sp.  gr.  1*79.  Exp.  1*76.  When  developed  in  nature  it  is 
usually  united  with  lime,  and  gives  selenite  or  gypsum.  Its  theoretical 
sp.  gr.  2-39.    Exp.  2*3. . .  2*4,  .  .  .  .40 

2%0  Strongest  CHI  of  Vitriol  of  the  boiler  consists  of  12  atoms  of  mono- 
hydrated  acid,  holding  on  by  the  12  summits  of  an  atom  of  aq,  which 
forms  the  nucleus.    Its  theoretical  sp.  gr.  1*843.    Exp.  1*843,  .    42 

Sulphides  cmd  Sulphurides. — ^Both  exist  Blende  is  a  sulphuride  (fig.  xxii.) 
Qalena  a  sulphide.     This  is  shown  by  their  sp.  gr.,  as  experimentally 
determined,  which  agree  with  those  deduced  from  this  hypothesis,      .    43 
Selenium,  Tellurium. — These  are  baric  and  baiytic  sulphurs,        .  .    44 

Though  they  are  molecular,  yet  sulphur,  oxygen,  Jbc,  are  undecomposable 
in  the  laboratory,  because  the  chemist's  analytical  appliances  are  not  so 
powerful  as  those  of  the  central  heat,  the  volcano,  &c. — ^the  ordeal  of 
which  these  elements  have  survived  before  they  came  into  his  hands,       46 


CHAPTER  VI. 

THE  ALKALIES  AND  ALKALINE  EARTHS. 

As  ne  6  bitetrads  in  the  sulphic  form  are  united  by  their  edges  only,  while 
in  the  oxygen  form  they  are  united  by  their  faces,  the  latter  are 
the  more  stable  and  enduring  of  the  two  in  the  ordeal  of  the  seething 
abyss  ;  and  though  both  in  union  may  escape  into  the  aeriform  state, 
and  thus  the  abyss  have  an  atmosphere  of  sulphurous  gas  over  it,  yet ' 
within  the  abyss  itself  we  need  not  look  for  matter  in  the  sulphic 
form  in  union  with  oxygen,  for  the  same  6  bitetrads  which  constitute 
sulphic  atoms  are  capable  of  another  form,  viz.,  .46 

Liihhiwn  (PL  TI.  fig.  i.),  which  is  more  compact,  and  which,  though  incap- 
able of  existing  free,  is  yet  such  that  the  hollow  polar  regions  of  an 
atom  of  oxygen  are  perfect  moulds  for  its  lens-shaped  pole,  .    46 
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Sodhium — Kcilhiuin. — ^Aocoidingly,  what  we  are  to  expect  as  a  first  indi- 
▼idnaliMd  element  within  the  seething  abyss,  are  atoms  of  oxygen,  with 
both  their  poles  packed  with  this  new  element  (fig.  ii.),  as  also  others 
in  which  this  new  element  is  doubled  on  each  pole  (fig.  ni.) ;  for  this 
new  element,  which,  meantime,  we  may  call  lithhinm,  is  such  that  the 
5*fid,  or  metallic  pole,  in  one  atom,  is  also  a  mould  for  the  metalloidal 
or  lens-shaped  pole  in  another  atom.  Thus,  as  earliest  constructions 
in  the  seething  abyss,  we  shall  have  two  molecular  species  one  after 
the  other,  both  metallic,  and  highly  analogous  in  form  and  structure  ; 
the  atomic  weight  of  the  first  120,  and  of  the  second  200,  «.&,  24 
and  40  when  B  =  1.  Let  us,  in  the  meantime,  call  them  sodhium 
(fig.  n.),  and  kalhium  (fig.  m.)  The  letter  H  inserted  in  the  fiuniliar 
names,  implies  that  they  are  heayier  by  an  atom  of  hydrogen  than 
the  known  substances,  and  enclose  the  material  of  such  an  atom  in 
their  structure,  which  may  possibly  be  extruded  as  an  atom  of  H,       .    46 

Magnenvm,  Caieiwnf  Strontium,  Barium, — Sodhium  and  kalhium  will 
be  protected  from  the  further  attacks  of  oxygen  when  they  are  capped 
by  an  atom  of  oxygen  on  each  pole,  and  become  dioxides.  But  now 
their  axes  are  much  too  long.  Under  the  law  of  sphericity,  therefore, 
they  will  secularly  dedouble  by  the  opening  up  or  unlocking  of  the 
medial  atom  of  oxygen  (which  consists  of  two  groups  of  tetrads,  com- 
posed of  5  each)  into  two  atoms  of  beryllium  (fig.  iv.)  Hence,  instead 
of  dioxides  of  metals  weighing  24  and  40,  there  will  be  found  in 
nature  protoxides  of  analogous  metals  weighing  12  and  20.  They  re- 
present in  eveiy  feature,  and  in  all  their  relations,  magnesia  and  Ume,      47 

When  the  polar  matter  in  the  potassium-form  is  baric,  and  when  it  is 
baiytic,  isamoiphic  metals  must  result,  and  these  in  atomic  weight, 
&a,  represent  strontium  and  barium.  As  to  the  dedoubling  of  the 
sodium  form,  when  baric  and  barytic,  it  is  difficult  of  verification,  in 
consequence  of  the  very  recurrent  atomic  weights  which  result,  .    48 

Ab  magnesium  and  calcium  thus  usually  result  by  dedoubling,  so  do  they, 
as  in  other  similar  cases,  under  the  law  of  redintegration  or  atavism 
(assimilation  to  their  former  state),  tend  to  go  in  couples  with  one  centre 
of  calorific  action,  &c.,  and  a  seemingly  double  atomic  weight.  Theo- 
retical sp.  gr.  Mg  =  1*76.    Exp.  1*75.    Ca  =  1*69.    Exp.  1*5.. .1*6      .    &0 

Eptam  Salt  is  as  usual  a  difiiBrentiated  dodecatom,  the  body  consisting  of 
aqueous  matter,  the  difierentiating  matter  an  atom  of  magnesia  on  each 
pole,  in  union  with  one  of  glacial  oil  of  vitriol ;  the  molecule  aquseform ; 
its  theoretical  sp.  gr.  1 '708.    Exp.  1*7... 1*8,     .  .  .50 

/Sodium,  Fotastiwnf  Rubidium,  CcBtium^ — When  these  metals  (kalhium, 
&c.)  exist  in  the  molecular  state,  the  length  of  axis  will  not  tend  to 
produce  dedoublement,  for  then  each  atom  is  but  a  radius  in  an  iso- 
metrical  molecule.  But  still  a  development  must  take  place.  Thus 
each  element  of  the  metallogenic  form,lithhium  (fig.  i.),  is  dissymmetrical 
in  the  structure  of  ite  axis.  In  its  5-fid  pole  there  are  twice  6  unite 
of  weight,  while  in  ito  lens-shaped  pole  there  are  only  5.  From  the 
former,  therefore,  5,  as  being  supemumerary  to  the  symmetry,  will  be 
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secoiarly  emitted,  and  that  in  the  form  of  an  atom  of  hydrogen. 
Moreover,  that  emiBsion  will  take  place  on  the  periphery  of  the  mole- 
cule  at  one  epoch,  and  in  the  centre  at  another  epoch.  Hence  our 
sodhinm  and  kalhium  will  now  weigh  less  than  before,  by  an  atom  of 
hydrogen.  They  wiU  weigh  23  and  39  when  H  =  1.  And  as  repre- 
senting the  primal  dioxide,  there  will,  of  coarse,  be  generated  the 
mono-hydrate  of  the  protoxide,  the  hydrate  of  soda,  the  hydrate  of 
potassa  !  The  theoretical  sp.  gr.  of  sodium  is  *99 ;  Exp.  *97  ;  and  that 
of  potassium  occupying  a  double  yolume  =  '84  ;  Exp.  '66,      .  .    52 

This  form — ^lithhium, — ^if  baric  or  barytic,  when  symmetrising  its  axis,  does 
not  give  off  hydrogen,  but  boron,  its  atomic  weight,  4  or  3,  when  H = 1,    63 

This  boron,  in  union  with  oxygen,  finds  repose  in  nature  as  sesqui-oxide, 
which  passes  in  the  laboratory  for  silica,  and  in  the  case  of  light  boron 
is  one  and  the  same  with  silica,  .  •  .53 

Baric  and  barytic  potassium  give  metals  agreeing  in  atomic  weight,  &c., 
with  rubidium  and  csosium.    And  they  are  accompanied  by  silica,      .    54 

Lithium, — When  the  medial  body  or  coupling  joint  in  the  primal  metallic 
structure  of  the  abyss  (fig.  ii.)  is  not  a  single  but  a  double  atom  of 
oxygen,  then  this  less  compact  structure,  when  both  poles  are  capped 
by  oxygen  as  before,  tends  to  dedouble  at  once.  And  each  member 
of  it,  when  the  axis  of  its  metallic  element  is  symmetrised  by  the 
emission  of  an  atom  of  hydrogen,  gives  the  hydrate  of  the  protoxide  of 
a  metal  whose  atomic  weight  is  7  when  H  =  1.  It  represents  lithium 
in  every  particular.    Theor.  sp.  gr.  *60.    Exp.  '59,  .56 

The  fixed  alkalies,  then,  are  first  and  second  suboxides  of  lithium.  They 
are  undecomposable  in  the  laboratory,  because  the  medial  atom  of 
oxygen  forms  such  a  fast  coupling  joint  for  the  polar  lithiums ;  and 
because  that  before  they  have  come  into  the  hands  of  the  chemist  at 
all,  they  had  withstood  the  infinitely  more  severe  ordeal  of  abyssal 
pressure,  primal  heat,  volcanic  action,  Ac.,      .  .  .  .58 

Ammonia. — When  the  medial  part  of  the  structure  is  not  oxygen  but 
hydrogen  (fig.  viii.),  the  alkali  is,  as  might  be  expected,  not  fixed  and 
undecomposable,  but  both  volatile  and  decomposabla  And  now  is 
the  most  important  to  life  of  all  substances.  And  to  secure  it  from 
the  dangers  of  the  abyss,  there  has  also  been  provided  for  the  same 
metallogenetic  element,  which,  when  of  abyssal  origin,  has  been  named 
lithium,  an  setherial  and  aerial  genesis,  implying  an  aptitude  for  the 
aeriform  state,  at  least  when  the  single  atoms  are  coupled  (fig.  ix.),  as 
in  the  case  of  its  companion  oxygen.  Hence,  instead  of  lithium,  the 
alkaligenetic  element  may  now  be  called  zote,  and  the  coupled  atom 
azote.  Hence,  from  the  decomposition  of  ammonia  into  gas  there  are 
obtained  hydrogen  and  azote  =  H,N.  But  ammonia  is  a  very 
different  thing.  It  is  exquisitely  dimorphous  (figs.  viii.  and  x.).  Of 
these  the  latter  is  capable  of  taking  into  union  on  its  poles  only 
trigonal  elements,  such  as  H  in  HO,  &c  The  former  can  exist  in 
the  free  state,  only  doubled  as  NH'N,  in  which  its  functioning  must 
resemble  that  of  potassium,      .  .  .68 
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While  the  temperatiire  continued  sufficiently  high,  potassium,  &c.,  might 
continue  in  the  aerifonn  state,  each  atom  individualised.  This  is  pos- 
sible even  in  the  laboratoiy,  where  potassium  is  known  to  constitute  a 
green  vapour.  But  secularly  this  vapour  must  undergo  a  change. 
Thus  potassium  had,  in  giving  birth  to  the  hydrate  in  the  molecular 
state,  emitted  an  atom  of  hydrogen  from  one  pole  only.     Hence—     ..    63 

Chlorine. — Now  that  each  atom  has  to  exist  by  itself,  it  must,  under  the 
secular  operation  of  the  law  of  symmetry,  emit  another  atom  from  the 
other  pole.  Its  atomic  weight  will  then  be  reduced  to  38  when  H  =  1 . 
But  its  axis  is  as  overlong  as  ever.  But  it  cannot  now  dedouble  as 
before,  because  each  half  is  not  symmetrical  on  both  sides  of  its  own 
middle  point  The  long  form  may,  however,  be  brought  into  better 
keeping  with  the  law  of  sphericity,  if  the  5  units  on  each  pole  which 
render  its  poles  5-fid  (fig.  lu.),  are  gathered  up  into  atoms  of  hydrogen 
and  go  ofiEl  But  after  this  it  will  be  metalloidal  instead  of  metallic, 
and  its  full  atomic  weight  will  be  reduced  to  36.  It  is  a  green  vapour 
still,  and  represents  chlorine  (fig.  xi.)  But  it  may  be  condensed  into 
liquid  dodecatoms,  sp.  gr.  1*32.    Exp.  1*33,  .64 

Hydrochloric  Acid, — ^The  atom  of  chlorine  contains  concealed  in  it,  as  a 
medial  coupling  joint,  an  atom  of  oxygen  ;  hence  as  a  magnet,  though 
other  matter  be  interposed,  attracts  and  holds  a  needle,  so  in  order  to 
redintegrate  the  primal  HO,  the  atom  of  chlorine  attracts  and  holds, 
when  it  can  get  it,  one  atom  of  hydrogen.  The  theoretical  sp.  gr.  of 
the  condensed  gas  is  1  '26.  Exp.  1*27.  But  the  liquid  molecule  of  this 
hydracid  which  is  most  stable  is  a  differentiated  dodecatom  with 
aqueous  body  and  poles.    Theor.  sp.  gr.  1*111.    Exp.  1*111,  .  .     65 

Oxides  of  Chlorine. — ^Though  neither  chlorine  nor  oxygen  are  metallic,  yet 
being  so  dissimilar  in  form  and  structure  they  unite.  The  protoxide 
forms  dodecatoms  by  itself,  while  the  suboxide,  sesquioxide,  the 
simple  element,  and  the  dioxide,  as  polar  bodies,  form  dodecatoms  with 
10  atoms  of  oxygen  in  all  cases  as  the  equatorial  body,  giving,  when  CI 
is  reduced  to  unity,  as  is  usual  in  chemistry,  C10„  GIO4,  ClOg,  CIO7,  .    68 

Sea  Salt — Ab  the  axis  of  potassium  is  so  much  longer  than  that  of  sodium, 
it  exists  far  more  in  violation  of  the  law  of  sphericity.  Hence  it  is 
shortened,  and  potassium  is  demetaUised,  and  reduced  to  the  halogen 
state  at  an  epoch  during  which  sodium  still  continues  to  exist  as  a 
metaL  Hence,  as  a  product  of  primeval  action,  not  an  alloy  of  potas- 
sium and  sodium  or  their  oxides,  but  chloride  of  sodium,  65 

The  Sea  is  not  an  incidental  mechanical  mixture  depending  on  the  soluble 
matters  in  its  bed.  It  is  a  self-developing,  self-restorative,  liquid-ciys- 
talline,  and  in  a  sense  organic  medium.  Its  constituents  are  descen- 
dants or  kindred  to  one  another.    It  is  meet  to  be  teeming  with  life,  .    68 

Bromine  and  Iodine  are  baric  and  baiytio  chlorines  resulting  from  the 
demetallisation  of  rubidium  and  caesium,  .66 
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As  undecomposable  Btructnies  (the  halogens)  result  firom  the  demetallisation 
of  the  potassium-forms,  so  do  decomposable  stractoresy  which  proye  to 
be  carbon  in  union  with  oxygen,  result  from  the  demetallisation  of 
sodic  and  lithic  forms, .  .  .  .  .72 

Oya/nogm  is  a  chlorine  which  wants  the  coupling  joint  of  concealed  oxygen, 
and  is  therefore  decomposable,  .  .  .  .75 

MoTih  Gas. — Lithhiiim  or  zhote  always  occurs  in  nature  in  couples.  A 
single  atom,  when  symmetrised  both  in  the  axis  and  on  the  polar 
region  by  the  development  of  two  atoms  of  hydrogen,  is  transfonned 
into  an  atom  of  nascent  marsh  gas  (fig.  xii.)  And  the  couple  of  such, 
when  they  double  so  as  better  to  satisfy  the  law  of  sphericity,  give 
an  atom  of  mature  marsh  gas  (fig.  xiii.)  It  is  a  tetratom  of  hydrogen 
with  an  atom  of  carbon  on  each  pole,  .  .  .  .73 

OlefiafU  Oas, — ^The  single  atom  of  carbon  like  that  of  oxygen  is  veiy 
oblate,  hence  atoms  of  carbon  tend  to  go  in  couples,  the  atomic  weight 
of  each  couple  =  12  when  H  =  1.  Olefiant  gas  is  marsh  gas  with  the 
polar  carbons  in  couples.  It  is  a  tetratom  of  hydrogen  with  a  coupled 
atom  of  carbon  on  each  pole,     .  .  .  .  .  .76 

Rock  Oils  are  dififerentiated  dodecatoms,  the  polar  elements  being  generally 
atoms  of  mamh  gw,  which  being  negative,  like  oxygen,  repel  the 
atmospherical  oxygen,  and  protect  the  rock  oil  firom  its  attacks,  .     76 

Essential  Oils  have  for  their  least  element  a  tetratom  of  hydrogen  with  an 
atom  of  carbon,  not  only  on  each  pole,  but  on  the  three  hydrogens  of 
the  equator  also.  These  carbons  may  be  applied  in  so  many  different 
ways,  that  there  must  be  many  species  of  nonoxygenated  essential  oils. 
The  usiud  unit  is  the  tetratom  4(0^HJ  ^  C^o^u*         -  ■  •    77 

Camphor  has  for  its  least  element  two  atoms  of  essential  oil,  united  on  the 
same  axis  by  an  atom  of  oxygen  as  the  coupling  joint,  .  .    78 

Hie  Hydro-caa-hon  of  the  BUe  is  the  essential  oil  element  of  the  vegetable 
kingdom  with  CH  added  on  each  pole,  giving  the  hydro-carbon  (G7H,). 
And  these  are  formed  into  dodecatoms  around  a  particle  of  sugar  as 
a  nucleus,  and  the  poles  variously  differentiated  by  ammoniaoal  or 
sulphuric  matter,  .  .  .  .79 

The  Hydro-carbon  of  the  Alkaloids  is  a  single  atom  of  hydrogen  charged 
with  carbon  on  each  of  its  5  points,  just  as  a  tetratom  of  hydrogen  is  in 
the  essential  oils,  &c.,  =  CgEL  This  combination  lies  concealed  from 
the  chemist  in  "  carbonaceous  residua.''  In  nature  it  occurs  as  oxide 
or  hydrate,        .  .  .  .  .80 

Naphthaline, — When  another  atom  of  hydrogen  is  added,  giving  OgH,  for 
its  least  element,  it  may  be  sublimed  in  coupled  atoms  C,oH4.  But 
the  tetratom  C^^H,  is  the  least  concrete  molecule.  It  gives  also 
^•0^24  ^or  the  dodecatom  when  C  is  centrad ;  and,  possibly,  Cj^Hio 
for  the  icosatom  when  H  is  centrad. — The  chemical  formulae  as  usual 
giving  half  molecules,    .  .  .  .  .  .81 
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Alcohol  (vinic)  is  an  atom  of  marsh  gas  with  a  Baocharine  element  (CHO) 
on  each  pole ;  hence  its  poles  are  trimorphous.  In  the  liquid  state  it 
exists  as  dodecatoms  and  icosatoms  in  equal  numbers.  Its  theoretical 
sp.  gr.  is  '796.  Exp.  '795.  On  drenching  any  suitable  substance  with 
alcohol,  the  peripheral  atom  of  HO  in  the  alcohol  lapses  into  aq  and 
goes  out  of  the  way,  leaving  in  union  C^HgO  and  giving  ethers,  .    82 

Acetic  Acid  is  a  very  polymorphous  agent  in  nature.  Its  ultimate  prin- 
ciple is  a  spherical  form  COO,  its  atomic  weight  30  +  40  +  30  =  100, 
carrying  an  atom  of  H  on  one  pole.  It  is  to  sodium  what  hydrochloric 
acid  is  to  potassium.  It  has  a  very  extensive  and  important  range 
in  the  vegetable  kingdom.  It  is  the  characteristic  at  once  of  vernal 
sap  and  of  humus.  It  is  a  great  colorific  agent.  In  conmion  acetic  add 
it  is  coupled  and  combined  with  aqueous  matter,  .  .  .83 

Acetyly  Ethyl,  Methyl,  dtc,  are  structures  in  which  both  the  equatorial 
and  the  polar  members  are  atoms  of  hydrogen,  and  which,  therefore, 
function  like  single  atoms  of  hydrogen,  and  are  more  handy  in  the 
laboratory,  being  less  volatile  and  more  slow  in  their  movements,  86 

Laboralory  Anvmonias  are  ammonia-forms,  generally  doubled,  maintained 
by  the  insertion  of  the  preceding  hydro-carbons  instead  of  hydrogen 
on  the  equator,  as  also  by  the  use  of  phosphorus,  arsenic^  &c.,  on  the 
poles,  instead  of  nitrogen,         .  .  .  .  .  .88 

The  Vegetable  Adds. — The  series  of  these  acids  commences  in  the  saccharine 
element  CHO,  and  rises  by  repetition  of  carbon  and  oxygen  atoms  on 

the  same  axis  to  the  succinic  element  C4.  This,  when  hydiated  on 
both  poles,  and  then  doubled,  so  that  there  is  a  tetratom  of  H  for  the 
equator,  gives  tartaric  acid.  When  formed  into  a  differentiated 
dodecatom  by  0^^  for  the  equator,  it  gives  carbonic  acid  properly  so 
called ;  each  such  molecule  of  acid  tending  spontaneously  to  break  up 
into  eight  atosfis  of  dioxide  of  carbon  or  carbonic  gas  GO',       .  .    90 

Silicic,  Carbonic,  Phosphoric  Acids,  when  severally  used  for  supporting  the 
soft  forms  of  animals,  are  all  isomorphous  and  of  the  same  structure,   .    94 

CHAPTER  IX. 

THE  TISSUE  ELEMENT. 

The  fixed  character  of  carbon,  together  with  its  atomic  lightness  and  lenti- 
cular form,  renders  it  suitable  as  a  solder  for  fiistening  together  and 
detaining  in  the  concrete  state  those  quick  molecules  (the  aqueous 
and  ammoniacal  vapours)  which  alone  possess  mobility  enough  for 
rendering  them  answerable  to  sentient  life,       .  .  .96 

The  primaeval  combination  of  an  atom  of  hydrogen  with  one  of  aqueous 
vapour  on  eadi  of  its  6  points  for  union,  that  is,  Haq'  (which  is  genetic 
of  ammonia),  together  with  a  single  atom  of  molecular  carbonic  add, 

...     10    .M  «  V 

that  is,  C4O  C4,  supply  precisely  all  the  material  wanted  for  the  con- 
struction of  an  element  of  flesh  CgH«NO,  (C.  Schmidt),  .    96 
They  give  also  as  a  residue,  a  molecule  of  what  may  be  called  normal 
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stimulant  or  ozonohydric  acid  HOOOH,  which  is  also  probably  the 
molecular  structure  speedily  attained  by  the  oxygen  gas  of  the  air  after 
it  has  been  absorbed  in  respiration,       .  .  .99 

If  the  protoxide  of  iron  come  in  the  way  of  this  acid,  it  may  be  shown  that 
all  the  oxygen  of  its  body  will  be  carried  off  by  2  atoms  of  protoxide, 
thereby  making  it  peroxide.  And  in  that  case  there  will  remain  2 
atoms  of  hydrogen  with  3  atoms  of  oxygen  to  each.  Now,  these  three 
oxygens  may  possibly  fix  themselves  on  the  3  equatorial  edges  of  the 
atoms  of  hydrogen,  giving  a  peroxide  of  hydrogen  which  may  be  (as 
has  been  supposed)  one  of  the  ozones,  and  which,  at  any  rate,  must 
be  another  very  powerful  stimulant  of  life,       .  .  .97 

The  dimorphism  of  the  atom  of  ammonia,  which  in  one  of  its  fonns 
(fig.  viil),  has  its  axis  much  longer  than  in  the  other  (fig.  x.),  illustrates 
the  contractility  of  tissue,  .  .  .  .98 

The  tissue  element,  when  formed  into  molecules,  gives  the  proteine-formula 
of  Scherer  or  of  Mulder,  according  as  we  take  it  in  dodecatoms  or 
icosatoms,  and  halve  or  quarter  as  usual,  .  .99 

The  most  ready  product  of  the  normal  breaking  up  of  the  tissue-element 
must  be  uric  acid,  and  where  there  is  eveiy  facility  for  the  formation 
and  escape  of  water,  urea,         ......  101 

Chitiru. — The  play  of  the  dimorphism  of  the  two  vapours  (common  and 
ammoniacal)  iu  tissue  may  be  prevented,  and  great  stability  imparted 
to  the  structure,  by  the  insertion  of  a  saccharine  (CHO)  in  all  their 
poles.    This  done,  the  exact  formula  of  chitine  is  obtained,  .  101 

Cellulose. — ^The  cell,  when  constructed  of  such  aqueous-ammoniacal  matter 
as  has  been  described,  and  which  is  quick,  tends  to  be  encrusted  all 
over  by  another  tissue,  in  which  the  ammoniacal  matter  is  substituted 
by  aqueous  matter  kept  concrete  by  carbon.  This  simpler  tissue  is 
comparatively  stable,  but  it  is  unfit  for  humouring  sentient  life. 
Hence  it  has  been  provided  by  the  hepatic  function  that  it  shall  be 
decomposed  as  fast  as  it  tends  to  form  in  the  animal  frame.  Thus  is 
an  animal  kingdom  secured  along  with  a  vegetable  kingdom,  .  .  102 

The  Albvmenoid  Bodies. — The  true*  tissue  element  is  exquisitely  dimor- 
phous ;  and  by  a  reciprocal  change  of  form,  that  is,  a  change  of  the 
aqueous  element  into  its  oxhydracid  form,  and  of  the  ammoniacal 
element  into  its  aquaeform,  while  the  8  atoms  of  carbon  directly 
embrace  the  latter  as  axis,  the  whole  structure  becomes  so  compact 
and  stable  that  it  may  be  stored  without  change  for  an  indefinite  time,  102 


CHAPTER  X. 

BORON  ;  PHOSPHORUS  AND  ITS  IS0M0RPH8,  ARSENIC,  VANADIUM, 

ANTIMONY,  BISMUTH. 

The  law  of  sphericity  tends  secularly  to  dedouble  one  atom  of  carbon  into 
two  of  (light)  boron.  Also  one  atom  of  lithhimn  or  shote  by  the 
closing  of  the  6-fid  pole,  becomes  two  atoms  of  (heavier)  boron ;  and 
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these  two  borons,  which  belong  to  the  pentagonal  order  of  forms,  are 
analogous  to  hydrogen  and  hylagen,  which  belong  to  the  trigonal   And 
just  as  the  great  source  of  hydrogen  in  nature  is  its  emission  from 
common  metals  during  their  reduction  to  metalloids,  so  of  boron  from 
baric  and  baiytic  metals.    And  just  as  hydrogen  appears  in  nature 
almost  solely  in  union  with  oxygen  as  water,  so  does  boron  appear  almost 
solely  in  union  with  oxygen  also  as  silica  (liteially  the  sesquioxide  of 
boron,  of  which,  however,  only  the  oxygens  on  the  poles  can  be 
detached  in  the  laboratory,  the  central  suboxide  passing  as  silicon),     .  103 
Boric  Acid. — When  the  carbon  of  the  carbonic  dioxide,  which  streams  up 
in  volcanic  lakes,  is  secularly  expanded  or  dedoubled,  and  being  duly 
hydrated,  is  retained  below  in  the  molecular  state,  sassoline  results. 
That   this  is  the  genesb   of  the   lagoon   is  shown  by  its   sp.   gr. 
theoretically  deduced,  =  1-48.  Exp.  1*48,  ....  105 

Botox. — Sassoline  consists  of  elements  which  are  reduced  to  an  extreme 
degree,  and  except  the  hydrogen  of  the  hydrating  matter,  it  is  wholly 
metalloidal,  or  non-metallic.  Therefore  a  more  fully  differentiated 
molecule,  in  which  there  shall  be  metallic  matter,  at  least  on  the  poles, 
may  be  expected.  Now  carbon  and  boron  are  both  reduced  lithhium ; 
and  the  sub-oxide  of  lithium  is  sodium.  Hence,  for  that  metallic 
matter,  it  is  sodium  which  we  are  to  expect  on  the  poles  of  the  boric 
dodecatom.    Such  is  borax.    Theor.  sp.  gr.  1*73.     Exp.  1*72,  .  106 

Fhotphoms,  Vanadiumy  Arsenic, Antimony,  Bismuth. — These  elements  are 
isamorphous,  and  possess  the  same  structure,  viz.,  3  atoms  of  the  oxygen- 
form,  and  4  of  the  lens-form,  applied  to  each  other  in  the  same  axis  like 
convex  and  concave  lenses  in  an  achromatic  arrangement;  but  this 
structure  is  undecomposable,  except  in  the  case  of  mellitic  anhydride, 
which  is  not  yet,  in  the  present  epoch,  sufficiently  mineralised. 
Their  constituent  borons  or  carbons  and  oxygens  are  either  light 
(phosphorus),  conmion  (vanadium),  mixed  (arsenic),  baric  (antimony), 
or  barytic  (bismuth).  The  inversion  of  the  tetrads  constituting  the 
oxygen-forms  in  all  but  the  first,  in  which  the  oxygen-form  (H*)  does 
not  supply  sufficient  material,  imparts  to  the  four  last  a  metallic  lustre,  107 
Phosphoric  Add. — In  their  most  stable  state  of  union  with  oxygen,  most 
of  these  elements  affect  the  most  highly  differentiated  dodecatom 

10 

XOXOXOX  =  X^O*',  which,  when  drawn  and  quartered  as  usual, 
gives  the  formula  XO'.    But  phosphorus  affects  the  simpler  dodecatom 

10 

POP  =  2P0^  Phosphorus  has  either  an  abyssal,  a  meteoric,  or  an 
oiganic  genesis.  Its  organic  genesis  is  here  given,  as  an  alternate  result 
with  terhydiated  ammonia.  The  phosphoric  structure  culminates 
in  the  construction  of  bone  element,  as  the  ammoniacal  structure  does 
in  the  construction  of  the  tissue  element,  .  .  .  .110 

Antimanic  Acid. — One  atom  of  antimony  tends  secularly  to  develop  into 
four  atoms  of  phosphorus  ;  and  one  atom  of  antimonic  acid  in  which 
the  oxygens  are  barytic,  into  four  atoms  of  posphoric  acid,  .110 
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Ab  soon  as  the  outer  crust  of  the  earth  is  oxydised,  free  oxygen,  or,  at  least, 
free  oxygen  gaa  in  the  air,  becomes  possible,     .  .     '       .  .  1 14 

The  same  molecular  structure  as  gives  chlorine  below  breaks  up  when 
coming  above,  and  gives  common  air,  .  .  .  .  .114 

All  the  azote  (fig.  ix.)  that  exists  in  the  air  is  needed  as  the  guard  of  the 
oxygen  when  rising,  that  it  may  be  let  go  free  in  the  aeriform  state,  .114 

The  inactive  or  reposing  nature  of  azote  also  prevents  the  air  from  being 
too  stormy  for  life,  .  .114 

Besides  azote  and  oxygen  gas,  the  integrant  molecule  of  the  atmosphere 
contains  also  oxygen  in  single  atoms,  moisture,  carbonic  dioxide,  and 
ammonia,  in  definite  and  ascertainable  quantities,  .  .114 

If  through  defect  of  oxygen,  moisture,  or  other  normal  constituent,  the  azote 
of  the  air  ^  should  become  excessive,  it  is  to  be  apprehended  that  the 
whole  would  difierentiate  itself  by  the  inversion  of  some  atoms,  that  is, 
by  the  genesis  of  antizote  ^ ,  which  is  probably  very  injurious  to  life, 
though  not  discoverable  by  chemistry,  •  .  .118 

The  Oxides  of  Nitrogen  are  manifold,  veiy  unstable,  and  difficultly  deter- 

10 

minable,  except  the  simply  differentiated  dodecatom  (NON  =  2N0*), 
towards  which  they  all  culminate,        .  .  .  .  .119 

The  Nitres. — Their  genesis  is  very  interesting,  and  their  value  in  the 
economy  both  of  nature  and  art  is  veiy  great  That  of  nitrate  of 
ammonia  is  here  given,  ......  121 


CHAPTER  Xll. 

IRON,  NICKEL,  AND  COPPER. 

Iron,  like  phosphorus,  may  have  a  meteoric,  a  mineral,  or  an  oiganic 
origin.  In  reference  to  the  first,  it  might  be  called  tetrazote ;  and,  in 
reference  to  the  second,  tetralithium  ;  in  reference  to  the  third,  oxy- 
phorus.  In  the  atom  of  iron  the  4  zotes  or  lithiums  which  constitute 
it  are  welded  into  each  other  thimblewise.  It  has,  therefore,  a  long 
axis,  and  is  heteropolar.    Hence  it  is  eminently  magnetic,       .  .122 

Nickel  is  imperfectly  reduced  or  hurriedly  constructed  iron,  two  atoms  of 
hydrogen  being  retained  in  it  which  have  been  given  off  from  iron,     .  123 

Copper  results  from  the  dedoubling  of  an  atom  of  suboxide  or  sesquioxide, 
or  oxysulphide  of  iron,  the  medial  atom  of  oxygen  opening  or  unlock- 
ing into  two  metallic  coronets  or  berylliums  (fig.  iv.)  The  genesis 
of  copper,  in  reference  to  iron,  is  therefore  analogous  to  that  of 
magnesium  and  lime,  in  reference  to  lithium  when  constituting  sodium 
and  potassium,  &c  Its  atomic  weight  must  be  heavier  than  that  of 
iron  by  4  when  H  =  1 ;  its  distribution  in  nature  must  be  much  the 
same,  but  its  relation  to  magnetism  must  be  quite  changed,     .  .124 
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CHAPTER    I. 

MOLECULAB  MORPHOLOGY. 

Could  we  but  see  clearly  in  the  mind's  eye  the  actual  forms  and 
stractnres  of  the  various  atoms  and  molecules  of  which  crystals,  plants, 
animals,  and  their  organs  consist,  how  precious  the  knowledge  I 

We  frequently  hear  of  a  chess  player  who,  though  he  has  lost  his  eye- 
sight, yet  sees  in  his  mind's  eye  all  the  pieces  and  the  course  of  play  so 
clearly,  that  he  often  wins  and  thoroughly  enjoys  the  game.  And  so 
in  like  manner,  if  we  but  knew  the  normal  structure  and  action  of  our 
organism  as  well  as  the  chess  player  knows  his  game,  and  saw  as  clearly 
in  the  mind's  eye  that  disturbance  or  departure  from  the  normal  struc- 
ture and  action  which  was  causing  us  an  ailment,  might  we  not  fairly 
hope  to  win  the  battle  with  that  ailment,  nay,  even  to  enjoy  our 
engagement  with  it  while  we  were  restoring  our  health ! 

In  the  advancement  of  the  economic  arts  also,  and  the  increase  of  the 
ei\joyments  of  life,  how  rapid  our  progress  if  in  chemical  processes  we 
actually  saw  what  we  were  doing,  and  were  no  longer  obliged  to  grope 
in  the  dark — making  all  kinds  of  experiments;  no  longer  obliged  to  guess 
merely  what  is  going  on  within — ^firom  changes  of  colour,  or  of  state,  or 
of  weight ;  which  is  all  that  can  be  done  at  present.  Kay,  though  we 
were  in  perfect  health,  and  perfectly  content  with  the  amenities  of  Hfe 
which  have  fallen  to  our  lot  already,  what  more  delightful  than  "  to  see" 
(as  Faust  proposes)  *'  all  the  springs  and  seeds  of  production,  and  drive 
no  longer  a  paltry  traffic  in  words." 

That  such  knowledge  is  most  desirable  will  not  be  denied.  But  it 
will  be  said  that  it  is  impossible  to  be  attained.  In  reference  to  this 
judgment,  however,  let  us  call  to  mind  the  remark  of  Bacon,  when  dis- 
coursing upon  the  possible  reach  of  discovery.  They  are  ill  discoverers, 
says  he,  who,  when  as  yet  nothing  but  sea  appears,  conclude  that  there 
is  no  land  beyond  The  truth  is,  that  the  very  constitution  of  intelligence 
itself  is  a  standing  protest  against  such  a  despairing  conclusion ;  for  it 
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is  impossible  to  thiiik  of  any  particle  of  matter,  or  of  anything  whatever 
that  occupies  a  position  in  space,  without  being  obliged,  even  in  think- 
ing on  it,  to  assign  to  it  some  form  or  other.  We  may  indeed  call  it  a 
physical  point  merely.  But  if  by  physical  point  we  mean  anything 
different  from  mathematical  point,  we  can  only  mean  a  small  sphere  or 
some  other  definite  form.  Some  morphological  conception  is  inevi- 
table, when  finite  existence  in  space  is  conceived. 

If,  then,  we  are  to  continue  to  think  in  a  simple  and  natural  way  in 
the  region  of  physics  and  chemistry  at  all,  let  us  not  attempt  to  evade 
this  spontaneous  and  unavoidable  judgment  which  affirms  "  form  "  to 
be  a  necessary  attribute  of  every  object  that  is  at  once  real  and  occupies 
space  to  a  finite  extent,  however  finite  that  extent,  however  minute  that 
object.  Nay,  as  to  the  spiiere  let  us  honour  the  conclusion  of  the 
spontaneous  intellect  in  feivour  of  this  form  as  the  last  word  of  mor- 
phology, as  that  form  which  it  is  most  rational  to  assign  to  every  fully 
individualised  object,  provided  there  be  nothing  either  within  or  with- 
out that  object  to  prevent  its  assumption  of  the  spherical 

In  a  word,  and  to  be  frank,  what  we  are  now  bent  on  showing  is, 
that  it  is  not  only  possible  to  discover  the  forms  of  the  atoms  and  mole- 
cules of  bodies,  but  that  these  forms, — ^if  the  atoms  and  molecules  which 
possess  them-  are  capable  of  a  fully  individualised  or  separate  exis- 
tence,—€ure  either  precisely  spherical  or  the  next  thing  to  it,  that  is, 
spheroids  either  oblate  or  prolate. 

But  it  may  be  said  that  there  is  nothing  new  in  this,  that  it  has 
been  often  thought,  often  said  already,  as  by  E.  Hooke,  for  instance,  long 
ago,  and  more  lately  by  Dr  Wollaston,  who  has  maintained  it,  even  to  the 
extent  of  showing  that  on  this  hypothesis  all  the  forms  of  crystals  may 
be  explained.  Now  all  that  is  true.  But  there  is  a  peculiarity  in  the 
view  advanced  in  these  pages,  which,  so  far  as  I  know,  has  not  been 
anticipated,  and  which,  therefore,  leaves  our  molecular  morphology 
without  any  historical  authority  to  stand  upon,  and  so  to  struggle  into 
favour  on  its  own  merits ;  and  it  is  this — Atoms  and  molecules  we 
hold  to  be  spherical  or  spheroidal  only  overhead,  that  id,  when  viewed 
in  reference  to  their  aetherial  atmospheres  or  dynamospheres. 

Ii(  each  atom  and  molecule,  according  to  our  view,  there  is  a  nucleus 
consisting  of  a  cert^ain  number  of  elemental  forces,  material  elements, 
or  units  of  atomic  weight;  and  that  nucleus  in  different  atoms  and 
molecules  possesses  very  different  forms  and  structures,  from  the  sphe- 
rical on  the  one  hand,  down  to  the  tetrahedral  on  the  other. 

An  all-embracing  diagram,  therefore,  showing  the  limits  between  which 
the  forms  of  all  perfected  molecules  should  be  contained,  would  consist 
of  a  spherical  superficies  with  a  tetrahedral  centre.  Or,  as  we  might 
say,  it  would  have  the  regular  polyhedron  with  a  maximum  number  of 
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sides  for  its  periphery,  and  the  regular  polyhedron  with  a  minimum 
number  of  sides  for  its  nucleus. 

Moreover,  we  maintain  that  the  course  of  nature,  in  so  far  as  molecular 
synthesis  is  concerned,  is  a  progress  from  the  tetrahedral  towards  the 
spherical 

We  maintain  also  that  the  course  of  molecular  analysis,  ever  taking 
place  in  like  manner,  according  to  the  same  law  (that  is,  a  homage  to 
the  spherical),  during  the  dissociation,  partitionment,  or  dedoublement 
of  molecules,  ever  tends  to  provide  that  the  parts  or  products  of  analysis 
shall  be  more  spherical  than  the  antecedent  whole. 

Such  is  our  doctrine  of  the  chemical  elements  as  well  as  others ;  that 
Lb,  those  molecules  which  possess  such  stability  that  they  are  not  broken 
up  by  such  analytical  agencies  as  the  chemist  can  bring  to  bear  upon  them. 
Hence  these  elemental  molecules  may  be  conveniently  named  "  atoms,*' 
as  they  usually  ara  Not  that  they  are  undecomposable  either  in  them- 
selves or  in  the  secular  course  of  nature ;  but  they  are  so  stable  that  all 
the  vessels  and  reagents  of  the  chemist  go  to  pieces  or  suffer  decom- 
position before  they  do,  and  thus  they  prove  to  be  undecomposable  to 
the  chemist,  and  are  ''  chemical  atoms."  Thev  are  at  present  about 
seventy  in  number,  the  heaviest  (bismuth)  being  about  210  times  the 
weight  of  the  lightest  (hydrogen). 

I  have  succeeded  in  satisfying  myself  as  to  the  structure  of  the  nucleus 
in  all  those  whose  names  are  here  given,  in  which  there  will  be  found 
almost  all  those  which  are  of  much  interest  in  the  ec<»iomy  of  nature. 

Non-metallic,    .     Oxygen,  Fluorine. 

Boron,  Carbon,  Silicon,  Nitrogen. 
Chlorine,  Bromine,  Iodine. 
Phosphorus,  Arsenic,  Antimony,  Bismuths 
Sulphur,  Selenium,  Tellurium. 
'Molybdenum,  Tungsten. 
Manganese,  Uranium? 
Platinum?  Osmium? 
Iron,  Nickel,  Cobalt,  Copper. 
Tin  ?  Silver,  Gold,  Mercury. 
Zinc,  Indium,  Cadmium,  Lead,  Thallium. 
Lithium,  Sodium,  Potassium  Eubidium,  Caesium. 
Magnesium,  Calcium,  Strontium,  Baryum. 
Beryllium,  Aluminum. 
Hydrogen. 
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Metaluo, 


CHAPTER  11. 

THE  RELATIONS  BETWEEN  THE  MATERUL  ELElfENT  AND  THE 

iETHERIAL. 

It  will  be  held  to  be  againfit  our  molecular  philosophy  that  we  begin 
with  a  hypothesis  which  does  not  admit  either  of  an  experimental  or  an 
observational  verification,  namely,  the  genesis  of  the  material  element 
out  of  the  setheriaL  But  though  this  relationship  be  d^ied  or  ignored 
by  the  student  of  this  work,  nothing  of  what  follows  is  compromised  or 
faUs  to  the  ground.  This  view  is  stated  here  merely  for  the  sake  of 
that  gratification  which  one  always  experiences  when,  in  any  exposition 
which  he  undertakes,  he  begins  at  the  beginning.  If  the  reader  prefer 
it,  he  may  pass  over  this  very  short  chapter  and  begin  with  the  next, 
where  the  material  element  is  the  only  postulate  without  any  hypothesis 
as  to  its  origin. 

This  postulate  is  always  granted.  Matter  consisting  of  very  small 
particles  is  always  admitted  by  the  physicist  But  let  us  here  remark, 
that  if  the  reader  who  intends  to  give  his  mind  for  a  time  to  the  follow- 
ing pages  proposes  to  do  so  now,  and  to  pass  over  our  views  as  to  the 
relations  between  the  setherial  and  the  material,  he  must  consent  to 
bring  along  with  him  some  more  considerate  conception  as  to  the 
nature  of  the  material  element  than  that  which  is  popular  at  present. 
He  must  consent  to  think  of  the  material  element  as  something  else 
than  a  very  small  shot  or  millet  seed,  with  attractions  and  repulsions 
on  the  outside,  obeying  unknown  laws  and  modes  of  action,  in  a  region 
which  is  otherwise  mere  vacuum  or  nothingness,  or  else  a  mere  inter- 
penetrating medium  of  unconnected  aether.  This,  or  something  like  it, 
appears  to  be  the  common  hypothesis.  But  when  Thought,  which  is 
sufficiently  severe  and  accurate  for  scientific  purposes,  is  applied  to  such  a 
notion,  it  falls  to  pieces.  And  for  steady  scientific  progress  and  rational 
satisfaction  in  scientific  pursuits,  it  is  felt  that  quite  another  conception 
as  to  the  nature  of  the  material  element  is  required.     The  following, 
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which  postulates  only  the  pre-existence  of  the  universal  aether,  is  now 
proposed. 

Let  us  suppose  that  the  aether  consists  of  equal  and  similar  elemental 
forces,  or  centres  of  elemental  force,  or  mim'nrs  of  reality,  and  that  a 
law  determining  their  aggregation  is  imposed  upon  them,  so  that  in 
certain  regions  of  the  celestial  spaces  they  aggregate  into  nebulous 
specks.  And,  further,  let  us  suppose  that  in  the  centre  of  each  of  these 
specks,  when  that  speck  has  attained  a  certain  bigness,  in  virtue  of  the 
centripetal  pressure,  a  nucleus  is  generated  which,  consisting  in  all, 
as  it  must  do,  of  the  same  number  of  aetherial  elements  now  confluent 
into  one,  namely,  into  a  new  centre  of  force,  or  centralised  force, 
possesses  new  powers  answerable  to  the  greater  quantity  of  substance  or 
reality  of  which  it  consists,  and  we  obtain  a  conception  of  that  of  which 
we  are  now  in  want.  For  an  exposition  of  the  argument  in  favour  of 
this  synthesis,  with  a  certain  degree  of  detail,  I  must  refer  the  reader  to 
the  earlier  parts  of  "  A  Sketch  of  a  Philosophy,''  as  also  for  the  origin 
and  the  action  of  the  law  of  Assimilation,  the  cosmical  law  which  im- 
plies the  law  of  aggregation  here  presumed,  and  on  the  strength  of 
which  alone  we  explain  everything. 

Suffice  it  to  say  here,  that  this  nucleus  with  its  atmosphere  or  dyna- 
mosphere  of  generating  and  attached  aether,  we  regard  as  the  material 
element  or  unit  of  atomic  weight. 

By  assuming  such  units,  every  way  similar  to  each  other,  we  maintain 
that  so  many  of  the  phenomena  of  the  material  world  may  be  explained 
even  now,  that  it  is  legitimate  to  infer  that  in  the  due  course  of  discovery 
they  will  all  be  explained  hereafter. 

For  the  development  of  our  views  as  to  the  relation  of  the  material 
world  to  the  spirit-world,  I  must  refer  to  the  work  that  has  just  been 
namedy  Part  I.  It  is  there  maintained,  firet^  that  the  place  of  the 
material  world  in  the  universe  is  that  of  an  exquisitely  beautiful  pre- 
cipitate or  yaried  cloud-work  in  the  universal  aether,  determined  (while 
yet  the  individuals  which  compose  its  elements  are  so  attenuated  as 
to  be  devoid  of  all  feeling)  by  a  geometrical  necessity,  that  is,  by 
the  operation  of  perfect  intelligence  when  applied  to  finite  elements 
of  reality  occupying  finite  portions  of  space ;  and  aeemidJy^  that  though 
at  first  sight  material  nature  thus  looks  like  a  barrier  preventing  the 
return  of  being  (when  yet  in  the  most  attenuated  and  apathetic  state) 
to  that  state  in  which  the  individual  shall  have  recovered  sensi- 
bility, and  be  capable  of  ei\joyment,  yet  it  is  not  really  so,  inasmuch 
as  material  nature  tends  to  culminate  in  organisms  whose  special 
function  is  to  be  the  mother  and  nurse  of  spirits,  and  thus  to  complete 
the  cycle  of  being,  carrying  up  creation  again  to  the  spirit-world  and 
towards  the  fountainhead. 


CHAPTER    III. 


MOLECULES. 


Our  Primal  Elementa. — Our  least  molecule  is  that  which  has  been 
already  indicated,  namely,  an  sethenal  sphere  with  a  group  of  four 
material  elements  constituting  an  elementary  tetrsihedron  as  its  nucleus 
(see  Plate  I.  fig.  i.  A).  Viewed  in  reference  to  any  particular  region  in 
space,  as,  for  instance,  the  ground  beneath  our  feet,  or  the  bottom  of 
the  plate  on  which  the  diagram  is  the  first  figure,  it  is  a  trigonal 
pyramid.  And  in  this  point  of  view  it  is  represented  in  the  diagram. 
As  to  the  lines  joining  the  centres  of  the  four  constituent  forces  in  that 
diagram,  they  may  be  regarded  as  the  last  resultants  of  the  attractive 
and  repulsive  agencies  of  these  forces,  as  they  are  constituted  in  the 
dynamisphere  or  aBtherial  atmosphere  of  the  tetradic  combination. 

And  now,  let  me  lose  no  time  in  adding  that,  happily  for  our  progress 
and  for  the  simplicity  of  the  science  of  molecular  morphology,  in  so 
far  as  our  planet  at  least  is  concerned,  all  molecules  are  constructed 
by  the  synthesis  of  elements  of  this  kind,  either  single  or  coupled  base 
to  base  (see  Plate  1.  fig.  ii.  IJl).     No  others  are  found  or  required. 

These,  our  primal  architectonic  elements,  then,  let  us  shortly  name 
the  Tetrad,  and  the  Bitetrad  or  Hylagen. 

Our  intimate  Elementa. — Similarly  our  molecular  analysis  gives  as 
its  least  separable  particles  not  a  group  of  four  indeed,  but  yet  of  no 
more  than  five  units,  or  else  five  tetrads  united  by  an  edge  in  each  as 
the  common  axis  of  all  (see  Plate  I.  figs.  iii.  H,  and  iv.  £).  For  five 
units  and  five  tetrads  so  united  (the  last,  however,  having  ultimately 
only  five  instead  of  five  couples  of  units  in  its  equator)  are  the  smallest 
numbers  after  the  bitetrad  itself,  which  possess  the  skeleton  of  the 
sphere,  that  is,  an  axis  with  two  poles  which  are  similar  to  each  other, 
and  an  equator  evenly  placed  between  the  poles. 

Light,  Common,  Bario^  and  Barytic  Elements. — In  all  the  elemental 
molecules  just  referred  to,  the  units  constituting  them  exist  separ- 
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ate,  invested  within  the  molecular  structure  as  well  as  outside  of  it  by 
their  proper  aether.  It  is  conceivable,  however,  that  under  intense 
pressure,  or  other  unifying  action,  the  four  units  in  the  primal  tetrad 
may  be  brought  and  may  continue  to  exist  close  together,  all  the  aether 
having  been  extruded  from  between  them.  Now,  when  this  has 
occurred,  this  condensed  tetrad  may  become  a  genetic  unity  in  the  con- 
struction of  molecules,  like  the  single  material  element  itself.  Thus 
we  shall  have  isomorphous  elements  (chemical  atoms)  of  two  classes, 
the  atomic  weights  of  the  atoms  in  one  class  being  four  times  that  of 
the  other,  while  at  the  same  time  their  atomicities  and  general  modes 
of  functioning  may  he  expected  to  be  highly  analogous. 

As  the  lighter  sort  of  molecules  is  by  far  the  most  abundant  in  this 
planet  in  the  present  epoch  of  nature,  we  may  call  it  the  common  sort, 
while  we  may  call  the  other  the  baric  sort.  Moreover,  since  H  and  IJC 
are  already  isomorphous,  it  will  save  words  if  we  call  the  heavy  sort  of  H 
(say  H)  Baric,  and  the  heavy  sort  of  IJf ,  which  must  be  still  heavier  (say 
l^)j  Barytic — a  word  which  looks  like  a  superlative,  and  suggests  a  sub- 
stance (barytes)  which  belongs  to  this  order. 

As  illustrations  of  these  different  orders  of  elements,  it  may  be  men- 
tioned that  selenium  is  baric,  and  tellurium  is  barytic  sulphur;  that 
antimony  is  baric,  and  bismuth  is  barytic  phosphorus,  while  arsenic  is 
a  hybrid  between  light  and  baric  ;  that  bromine  is  baric,  and  iodine  is 
barytic  chlorine ;  that  rubidium  is  baric,  and  caesium  is  baryticpota  s- 
sium,  &c. 

Such,  then,  are  all  the  elemental  forms  and  structures  and  orders  of 
elements  which  the  student  of  molecular  morphology  has  to  keep  in  his 
mind's  eye,  as  the  beginnings  and  endings,  and  the  continually  recurring 
forms  in  the  science. 

Holeonles. — But  we  cannot  remark  too  soon,  that  from  the  funda- 
mental operation  of  our  cosmical  law  as  the  law  of  the  spherical,  those 
elemental  forms,  and  indeed  molecular  forms  generally,  are  to  be  ex- 
pected in  nature  and  the  laboratory,  not  single  and  fvee  one  by  one,  but 
aggregated  and  clustering  together  into  groups  or  molecules.  Scarcely 
any  elemental  structure  taken  by  itself  is  spherical  Most  elemental 
molecules  are,  therefore,  under  the  law  of  sphericity  still  active,  and  more 
or  less  active  according  as  their  forms  are  more  or  less  defective  in  the 
sphericaL  And  the  mode  of  their  activity  is  to  improve  their  sphericity. 
Now  this  they  can  only  do  by  coming  together  into  groups  or  molecules, 
which  shall  be  more  nearly  spherical  than  the  single  elements  when 
existing  each  by  itself.  Thus  atoms  of  H  and  1^  will  tend  to  aggregate 
into  a  molecule  such  as  H^  and  atoms  of  B  will  tend  to  aggregate  into 
a  molecule  such  as  Bj,  (see  Plate  I.  figs.  v.  and  vi).  Thus  are  our  prin- 
ciples of  molecular  synthesis  as  definite  as  those  by  which  we  obtain  the 
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single  elementflL  And  here  we  have  to  note  thiee  kinds  of  molecules — 
1^9  Isometrical  molecules;  2^,  Differentiated  molecules;  and  Zd,  Iso- 
metrical  molecules  composed  of  those  which  have  been  differentiated, 
and  therefore  themselves  composite  isometrical  molecules. 

Iioiiietrisal  Holaeiiles. — Ab  to  these  we  may  remark,  what  will  be 
seen  immediately  on  inspection,  that  one  of  our  forms  (see  fig.  B)  is  a 
pentagonal  bi-pyramid ;  while  the  others  (see  figs.  H  and  1^)  are  trigonal 
bi-pyramids ;  the  equator  in  B  being  a  pentagon,  and  in  H  and  }^  a  trigon 
or  triangle.  Now,  it  so  happens  that  if  we  include  in  the  trigonal  order 
the  hexagonal,  to  which  the  trigonal  gives  rise  in  a  few  cases  (see  PL  I. 
fig.  XL  aq),  all  molecules  whatever,  as  they  successively  come  forth, 
show  themselves  to  belong  either  to  the  pentagonal  or  to  the  trigonal  order. 
And  as  soon  as  an  element  is  met  with,  it  is  of  the  first  importance  to 
mark  which  of  ihese  orders  it  belongs  to.  For  under  the  law  of  unifica- 
tion most  chemical  atoms  tend,  as  has  been  stated,  to  betake  themselves 
into  the  molecular  state»  Moreover,  the  resulting  molecule  ever  tends, 
under  the  law  of  sphericity,  to  be  as  spherical  as  possible.  And  therefore 
all  the  separate  atoms  of  which  it  consists  tend  to  point  their  axis  to  a 
common  centre.  Now,  when  pentagons  or  pentagonal  forms  do  this, 
geometry  shows  that  12  must  concur  in  order  to  complete  the  system, 
thus  developing  the  r^ular  dodecahedron  of  geometiy  (see  fig.  viil), 
the  dodecatom  of  molecular  science  (see  fig.  vi.).  Wlien,  on  the  other 
hand,  trigonal  forms  concur,  then  the  same  geometry  shows  that  20  are 
required  to  complete  the  isometrical  structure  when  most  nearly  represent- 
ing the  spherical  in  form,  and  there  results  the  icoeakedron  (fig.  vii.) 
and  the  ieoeatom  (fig.  v.).  Thus  our  element  B  in  the  molecular  state 
gives  Bu  (see  the  figure).  Our  element  H  or  1^  gives  Hm  or  }^^  (see  the 
figure),  and  of  these  the  skeletons  or  lines  of  union  give  the  dodeca- 
hedron and  icosahedron  respectively  (figs  viL  and  viil) 

Differentiated  Moleoules. — ^An  isometrical  molecule  having  been 
constructed  into  an  unity,  nay,  any  molecule  while  being  constructed,  is, 
of  course,  when  considered  as  an  unity,  ^'  dissimilar "  to  the  single 
elements  or  members  of  which  it  is  being  constructed  or  is  constructed. 
The  synthesis,  therefore,  under  the  general  law  of  chemical  afi^ity  (that 
is,  the  tendency  of  dissimilais  to  unite  with  one  another),  tends  to  go 
on  after  an  isometrical  molecule  has  been  constructed ;  and  thus  there 
result  differentiated  molecules  of  many  kinds. 

Of  these  one  of  the  most  interesting  is  that  in  which  the  structure  is 
differentiated  while  the  form  continues  to  be  isometricaL  Thus,  with 
regard  to  the  two  regular  polyhedrons  towards  one  or  other  of  which 
almost  all  molecules,  according  to  our  views,  tend  to  conform,  namely, 
the  dodecahedron  and  the  icosahedron,  geometers  show  that  their 
salient  parts  are  so  related  to  each  other  that  each  teiids  both  to  circum- 
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scribe  and  to  inscribe  the  other  symmetrically.  Suppose,  then,  that  a 
dodecatom  has  been  constructed,  it  may  be  differentiated  symmetrically 
by  the  apposition  of  20  elements  of  the  same  kind  in  its  surface,  so 
that  it  becomes  double-walled — ^the  inner  wall  consisting  of  12,  the 
outer  wall  of  20  similar  elements.  And  the  same  will  tend  to  be  the 
case  should  the  inner  wall  be  an  icosatom;  in  that  case  the  coating 
will  be  a  dodecatom.  In  both,  the  number  of  elements  in  the  molecule 
will  be  12  +  20  =  32,  and  the  molecule  is  differentiated  while  yet  it  con- 
tinues isometrical.     Hence  a  fine  stable  molecule — 

But  another  case  is  no  less  frequent.  Thus,  an  isometrical  molecule, 
such  as  X'*,  haying  been  constructed,  a  single  element  is  added,  giving 

It  IS 

XX  =  x. 

But  this  combination,  like  the  tetrad  itself,  is  heteropolar,  dissymmetri- 
cal, pyramidaL  It  therefore  cannot  exist  separate,  but  must  move 
about  till  it  rests  on  something  else.  Kow,  the  simplest  case  of  rest 
will  be  when  one  such  simply  differentiated  molecule  applies  itself  to 
another  of  the  same  kind,  and  they  continue  united,  as  it  were,  base 
to  base.     We  thus  obtain 

IS  IS  ss 

XXXX  =  X. 

And  such  is  our  first  formally  differentiated  molecule.  We  shall  find  that 
they  are  many  both  in  the  crust  of  the  earth  and  in  the  laboratory  of  the 
chemist.  But  when  single  elements  or  single  atoms  of  X  are  supplied  in 
good  number  compared  with  molecules  of  the  same,  such  as  X'*,  another 
result  is  to  be  expected.  In  this  case,  very  soon  after  an  atom  of  X 
has  attached  itself  to  one  point  of  X",  another  atom  of  X  will  attach 
itself,  through  the  operation  of  the  law  of  symmetry,  on  another  point  of 
X"  directly  opposite  to  the  first     And  thus  there  will  result 

XXX  -  X»  +  "+»orX. 

Now,  in  either  of  these  cases  the  molecules  thus  differentiated  are  no 
longer  free  to  act  in  the  line  of  any  one  of  their  six  axes.  They  are 
determined  by  their  now  prolate  forms,  both  as  to  their  own  modes  of 
action,  and  as  to  their  position  in  relation  to  those  aci^acent  to  them. 
Moreover,  their  activity  is  increased;  because  this  development  of 
eminent  poles  is  a  departure  from  the  sphericaL  So  also  is  their  co- 
hesion or  stability  increased  for  the  same  reason ;  for  they  are  differen- 
tiated, or  made  to  consist  of  dissimilar  parts  to  a  greater  extent  than 
before.     We  are  therefore  to  expect  that  most  molecules,  as  they  are 
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met  with  in  nature,  most  of  which  have  undergone  the  ordeal  of 
planetary  deyelopment,  will  be  differentiated,  that  instead  of  (X)^'  for 
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instance,  we  shall  usually  meet  with  XXXX  or  X(X)X  or  Y  (X)  Y, 

10 

or  YXY  or  the  like. 

Composite  Moleoules. — But  isometrical  molecules,  when  thus  differ- 
entiated, have  departed  from  the  spherical  form,  which  they  possessed 
before.  They  have  become  axial  or  prolate.  They  must  therefore,  as 
has  been  just  stated,  have  acquired  activity  under  the  law  of  the 
spherical.  And  it  is  easy  to  see  that  they  will  tend  to  aggregate  again 
into  larger  molecules ;  for  in  these  larger  molecules  they  may  hold  the 
position  of  radii,  and  thus  the  whole  structure  be  spherical,  notwith- 
standing the  axial  or  prolate  form  of  each  of  its  constituents.  Thus, 
beyond  differentiated  dodecatoms  and  composed  of  them,  we  are  to 
expect  composite  dodecatoms  consisting  of  twelve  of  the  former  disposed 
around  the  common  centre.  And  beyond  differentiated  icosatoms  when 
they  have  trigonal  poles,  we  are  to  expect  isometrical  composite  icosatoms. 
But  confining  our  attention  here  to  the  differentiated  dodecatom,  afber 

18 

XXX,  we  shall  have  the  large  but  isometrical  molecule 

(XXX)"  =  168  X. 

And  such,  we  shall  find,  are  the  molecules  which  are  most  generally  met 
with  in  the  ciystals  of  the  mineral  kingdom,  the  volume  of  each  occupying 
8  or  16  aqueous  molecules,  or  rather  a  half  or  one  ice  voluma  But  these 
facts  will  appear  most  plainly  as  examples  occur.  Let  us,  therefore, 
rapidly  pass  on  that  we  may  meet  with  examples  as  soon  as  possible. 

Atomic  Weights. — Since  hydrogen  holds  such  an  eminent  place  in 
the  chemistry  of  the  day  that  it  is  taken  as  the  unity  of  atomic  weight, 
and  since,  therefore,  atomic  weights  cannot  be  deduced  and  compared 
with  the  tables  in  chemical  works  unless  we  know  the  true  atomic 
weight  of  hydrogen,  we  may  mention  here  that  our  H  (see  fig.  iii.)  is 
the  hydrogen  of  our  system.  Nor  is  it  drawing  very  largely  upon  the 
credulity  of  the  reader  to  ask  him  to  believe  this  in  the  meantime  if  he 
is  afterwards  to  believe  any  part  of  our  molecular  morphology  at  all.  For 
the  hydrogen  of  the  laboratory  is  at  once  the  lightest  and  the  most 
elastic  or  mechanically  perfect  of  all  known  elements.  And  so  is  our  H 
the  lightest  molecule  which,  according  to  the  principles  of  our  system, 
can  be  separable  from  others  and  insulable  by  itself;  for  since  each  of 
its  poles  is  a  single  unit  only,  and  its  equator  consists  of  three  units 
only  (which  is  the  smallest  number  of  points  that  can  determine  a  plane), 
H  is  the  simplest  molecule  that  can  possibly  have  two  poles  which  are 
similar  to  each  other,  and  an  equator  lying  evenly  between  them.  For 
the  same  reason,  also,  its  mechanical  perfection,  and,  consequently,  its 
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resilience  under  strain,  and  therefore  its  elasticity  in  general,  must  be 
most  perfect  as  will  soon  appear. 

As  to  the  tetrad  (see  fig.  i.),  it  is  only  a  hemiform  or  pyramid,  not  with 
two  similar  poles  opposite  to  each  other,  but  with  a  base  opposite  to 
each  pole,  and  therefore,  as  we  shall  see,  formed  for  resting  on  and  ad- 
hering to  something  else,  not  for  rising  into  the  aeriform  state  by  itself. 
The  atomic  weight  of  our  hydrogen,  then,  is  1  +  3  +  1  =  5.  And  this, 
according  to  our  system,  is  not  a  conventional  number.  It  is  an  abso- 
lute atomic  weight.  And  that  the  atomic  weight  of  our  hydrogen  should 
be  5,  while  the  conventional  atomic  weight  of  this  element  (which  is 
the  usual  basis  of  the  tables  of  atomic  weight  in  the  authorised  systems 
of  chemistry)  should  be  unity,  is  a  very  happy  coincidence ;  for  2  x  5  =  10 

and  — =  1  '0.      In  order,  therefore,  to  convert  the  tables  of  atomic 

2x5 

weights  in  chemical  works,  their  munbers  being  taken  at  the  lowest, 
into  the  absolute  scale  of  this  work,  the  decimal  point  requires  only  to  be 
removed  one  cypher  to  the  right  and  these  numbers  halved.  Thus  mag- 
nesium, whose  lightest  atomic  weight  on  the  conventional  scale  is  12*0, 

120 
becomes  on  the  absolute  scale  — ^—  =  60.     SHicium  from  14*0  becomes 

112-  =  70.     Calcium,  from  20*0  becomes  ^  =  100.  and  so  on. 

These  things  premised,  let  us  no  longer  delay  to  enter  upon  the  ele- 
mental synthesis  of  the  molecules  of  bodies,  and  that  not  when  viewed 
in  their  purely  morphological  relations,  but  in  their  genetic  relations, 
that  is,  in  the  order  of  their  natural  development  and  association.  They 
have  been  presented  to  the  student  in  their  morphological  relations  in 
our  "  Sketch  of  a  Philosophy"  Part  II. ;  and  there  also,  and  in  Part  I., 
the  law  of  Assimilation  (whose  origin  we  have  traced  to  the  relationship 
between  Creator  and  creation),  and  whose  operation  alone  we  invoke  to 
explain  all  the  phenomena  of  Nature,  has  been  so  fully  illustrated  that 
we  need  not  recur  to  an  explanation  of  it  here,  but  may  proceed  at  once 
to  apply  it. 

But  here  a  difficulty  presents  itself  as  to  a  commencement  of  our  pro- 
posed synthesis  of  molecules.  There  are  two  formative  principles  in 
the  cosmos  equally  aboriginal,  and  which  appear  to  be  everywhere  co- 
ordinate,  namely,  analysis  and  synthesis  (see  A  Sketch,  &c.,  Part  I. 
chap,  vi.)  But  they  are  the  opposites  of  each  other,  and  suggest  states 
of  things  at  the  beginning  which  are  the  opposite  of  each  other.  They 
suggest,  as  the  product  of  a  complete  antecedent  synthesis,  matter  in  the 
densest  and  most  massive  state — a  state  in  which  single  material  elements 
are  packed  as  closely  together  as  possible.  They  suggest,  also,  as  the 
educt  of  a  complete  antecedent  analysis,  matter  in  the  rarest  and  most 
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diffiued  state  possible — a  state  in  which  each  material  element  has  secured 
its  own  individuality,  and  its  Intimate  Tolume  or  proper  sphere  in  space 
in  which  it  may  exist.  Kow,  since  both  the  operations  which  work  towards 
these  states  are  simultaneous  in  Nature,  and  the  actual  web  of  Nature 
is  the  weaving  of  both,  it  follows  that  in  order  to  reach  and  to  represent 
Nature  truly,  it  would  be  necessary  to  begin  with  both  simultaneously. 
But  this  is  impossible ;  we  must,  therefore,  make  an  election  between  the 
two.  Now,  as  that  which  is  most  in  accordance  with  chemical  habits 
of  thought,  and  which  holds  out  a  greater  likelihood  of  yeiiiication,  in- 
stead of  soaring  for  a  long  time  in  the  sky  and  dealing  with  matter  in 
the  rarest  and  most  fully  analysed  state,  becoming  concrete  only  in 
meteoric  matter,  it  would  be  desirable  rather  to  descend  into  the  Plutonic 
abyss,  where  we  might  assume  it  to  exist  in  the  most  condensed  state. 

But  as  an  important  point  in  the  verification  of  the  views  here  ad- 
vanced consists  in  the  power  with  which  our  theory  invests  us,  of 
deducing,  independently  of  the  use  of  the  balance,  the  specific  gravities 
of  liquids  and  solids,  as  well  as  seriforms,  and  as  this  deduction  requires 
the  knowledge  of  the  atomic  weight  of  an  unit  volume  of  water,  and  if 
possible  of  ice  also,  it  will  be  well,  first  of  all,  to  determine  these  points 
if  we  can.  And  for  this  let  us  make  an  ascent  for  a  short  time  into  the 
azure,  or  rather,  indeed,  into  the  celestial  spaces. 

Let  not  the  reader  recoil  if  &om  this  hint  he  infer  that  as  we  have 
presented  to  him  the  first  elements  of  material  nature  disseminated  in 
the  aether,  so  are  we  now  to  introduce  him  to  aqueous  matter  in  the 
same  region  as  the  finest  and  most  abundant  product  of  primal  synthetic 
action  there.  No  doubt,  if  he  be  wedded  to  the  existing  philosophy  of 
the  chemistry  of  the  day,  he  will  say  that  such  an  idea  is  absurd.  But 
science  and  philosophy  down  to  the  age  of  Newton,  and  Newton 
himself,  did  not  say  so.  And  we  may  say  safely,  that  however  deeply 
disparaging  to  the  interpretations  of  Nature  by  modem  chemists  our 
molecular  philosophy  may  be,  and  however  unmeasured  the  disparage- 
ments which  they  may  throw  upon  it,  yet,  looking  to  the  whole  history 
of  philosophy,  it  is  not  our  view,  it  is  their  interpretations,  that  are 
exceptional  It  is  the  conception  of  some  70  different  kinds  of  matter 
essentially  distinct  from  each  other,  and  neither  in  any  time  nor  in  all 
eternity  transformable  into  each  other,  that  is  the  novelty  in  the  history 
of  philosophy.  And  yet  on  such  a  conception  the  whole  of  modem 
mineral  geology  is  built ! 


CHAPTER  IV. 

THE  NORMAL  SYNTHESIS  OF  MATTER  IN  THE  CELESTIAL  SPACES 

AND  ITS  FIRST  AQUEOUS  PRODUCTS. 

The  Tetrad  (see  Plate  I.  fig.  i.) — Let  us  Buppose  that  in  the  celestial 
space  which  we  now  contemplate,  the  ffither  is  sown  with  matter  existing 
in  the  state  of  single  material  elements,  or,  as  we  may  say,  the 
common  vapour  of  bodies.  Then,  under  the  law  of  Assimilation  (as  to 
the  space  they  occupy)  mutual  attraction  will  ensue;  the  material  units 
will  come  together.  Moreover,  when  their  primal  difiPosion  is  most  per- 
fect^ and  their  commencement  of  synthesis  most  simple,  they  will,  of 
course,  first  come  together  in  couples.  Thus  as  we  assume  that  the  indi- 
viduality of  the  material  elements  is  such  as  to  prevent  them,  when  they 
are  as  near  to  each  other  as  they  may  be,  from  fusing  together  and  be- 
coming confluent  into  one,  we  obtain,  as  the  first  product  of  synthesis 
in  the  celestial  space,  a  couple  of  material  elements,  unified,  indeed,  in 
their  setherial  atmospheres,  but  as  to  their  centres  distinct — these  centres 
thus  marking  the  two  foci  of  an  ellipsoid  which  is  constituted  by  their 
united  setherial  atmospheres,  and  therefore  by  the  couple  as  a  whole. 

But  the  form  of  this  couple,  this  ellipsoid,  is  inevitably  prolate,  while 
molecular  synthesis  ever  aims  at  the  spherical.  What,  then,  will  the 
next  step  in  the  synthesis  be  1  Plainly,  it  will  be  the  union  of  two  such 
couples  symmetrically  or  crosswise ;  for  when  they  are  so  united,  then, 
by  the  unification  of  their  sBtherial  atmospheres  as  before,  an  isometrical 
or  spherical  surface  is  obtained ;  while,  as  to  its  nucleus,  as  defined  by 
the  position  of  the  four  centres  of  its  constituent  units,  it  must  be  a 
tetrahedron,  also  an  isometrical  form.  And  thus,  as  the  product  of  the 
firat  fit  of  synthetic  action,  in  the  circumstances  which  we  have  con- 
ceived, we  obtain  what  we  have  shortly  named  the  Tetrad,  its  absolute 
atomic  weight  =  4. 

But  this  tetrad  exists  in  a  region  where  there  are  also  single  units 
of  matter,  and  other  tetrads.  With  either  one  or  other  of  these,  there- 
fore, according  as  it  first  meets  the  one  or  the  other,  this  first  tetrad 
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Uf*t  fhf*AiH  iOH  fto  tW^y^i^A,  in  the  snnctTire  wrdch  ther  fonn,  as  lo  eon- 
HX\i*i>,  no  intriir  th^ain  f^iytm  triangles  of  forces !  The  stabilitTy  theRfoce, 
ih«  t*imk\AnnH  Uf  ninin,  and  the  resilience,  more  famiiiarirthe  nndeeam- 
]ftf9^H}filiiy  and  ela^ti/ntj  of  this  element,  moat  be  extreme 

Wh  iiljall  M^^y  an  we  proceed,  that  it  repieaents  the  hydrogen  of 
lihmffifdry  in  every  particular* 

Jiijt  w  the  mr>de  of  ffynthesds  which  we  have  now  tnoed  the  only  one 
f  KmKihle  in  the  circumntances  which  we  haye  oonceired  t  After  two  nnils 
liave  c^;me  Ufp;(d\ier  00  as  to  constitute  a  couple,  may  not  a  ain^e  unit, 
it  may  Ije  a«ked,  instead  of  another  coupled  unit,  as  we  have  suppoeed, 
titiUfT  into  union  with  the  given  couple,  so  as  to  give  a  triangle  of  forces 
iriNi^jod  of  a  tetrad  as  the  ^ifst  product  of  synthesis  after  the  couplet 
1^5  it  so.  The  issue  will  forthwith  be  the  same  as  before.  This  triangle 
of  torcAMf  which^  under  the  law  of  sphericity,  is  only  an  equator,  not 
H  rj^jmplcte  form,  will,  under  that  law,  immediately  unite  with  two 
other  units,  one  on  each  side  of  itself;  in  other  words,  it  will  adjust  to 
iiMolf  finothor  couple,  so  that  that  couple  may  be  an  axis,  or  at  least  give 
pohm  to  the  oi^uatorial  form,  consisting  of  three  units.  But  such  a 
combination  of  five  units  is  the  very  same  as  that  which  we  obtained 
boforo,  viz.,  II. 

Thus,  OS  the  first  stop  towards  the  condensation  of  the  common  vapour 
of  inutUtr,  tlio  formation  of  hydrogen  presents  itself  to  us. 

Hylftgan. — Hut  there  is  one  incident  that  must  prevent  this  result, 
MX  iuoidunt  which  may  be  expected  to  occur'  very  frequently,  and  that 
is  when,  instead  of  a  single  material  element  entering  into  union  with  a 
toinul,  80  that,  taken  together,  they  shall  constitute  an  atom  of  hydrogen, 
or,  iuHtoad  of  tetrads  arranging  themselves  in  sets  of  four  around  one  in 
iho  ct^utro,  which  gives  four  atoms  of  hydrogen,  two  tetrads,  just  generated 
boHido  each  other,  clap  together  base  to  base.  From  this  there  must 
iHHult  a  now  kind  of  hydrogen,  with  two  units  instead  of  one  in  each 
of  the  thrv'o  equatorial  angles  (see  Plate  I.  fig.  11.  Ifi), 
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Hydrogen  transformed  into  Hylagen. — But  such  a  contingency, 
such  a  result,  does  not  disturb  our  synthesis.  Kay,  where  matter  in 
single  elements,  or  the  common  vapour  of  matter  abounds,  as  in  the 
region  of  space  which  we  are  now  contemplating,  atoms  of  hydrogen — 
their  atomic  weight  5 — ^must  ever  tend  to  grow  into  this  heavier  sort 
whose  atomic  weight  is  2  x  4  =  8,  instead  of  5.  Thus,  the  form  of  the 
atom  of  hydrogen,  considered  irrespective  of  the  action  of  heat,  and 
viewed  in  reference  to  its  circumscribing  ellipsoid  is  prolate,  the  axis 
being  to  the  equatorial  diameter  nearly  as  10  to  7.  In  order  to  fulfil 
the  law  of  sphericity  it  is  in  want  of  more  matter  on  its  equatorial  region. 
Wherever,  therefore,  matter  in  single  units  and  sufficient  repose  or  cold 
exist  in  the  ambient,  an  atom  of  H  may  be  expected  to  attract  to  itself 
three  units,  one  or  each  of  the  three  angles  of  its  equator,  thus  making 
each  angle  of  that  equator  to  consist  of  a  couple  of  units.  Moreover, 
these  added  units,  according  to  the  existing  conditions  of  existence,  will 
place  their  axes  either  parallel  to  the  equator  or  to  the  axis  of  the  atom 
of  hydrogen  into  which  they  have  entered. 

And  thus  hydrogen,  if  existing  alone,  in  the  circumstances  which  have 
been  mentioned,  will  tend,  sooner  or  later  (or  as  we  say  "  secularly''), 
to  be  transformed  into  bitetrads  or  hylagen. 

The  Tetratom  of  Hydrogen  (see  Plate  I.  fig.  iz.) — There  is  one  case, 
however,  in  which  this  transformation  of  H  into  IJI  will  be  prevented. 
On  inspecting  the  atom  of  H  it  will  be  seen  that  there  are  on  it  five 
points,  where  other  atoms  of  H  or  ];{{  may  enter  into  union  with  it. 
Now,  where  existing  heat  does  not  forbid  such  union,  and  where  atoms 
of  H  abound  in  the  nascent  state,  the  three  points  on  the  equator  of  an 
atom  of  H  will  be  immediately  supplied,  not  by  three  units,  so  as  to 
generate  an  atom  of  hylagen,  but  by  three  other  atoms  of  H  coming  on 
and  remaining  attached  by  their  poles;  for  the  equatorial  angles  of  an 
atom  of  H  are  constituted  by  four  edges,  while  the  polar  angles  are 
constituted  by  three  only ;  these  polar  and  equatorial  parts  are,  therefore, 
dissimilar  to  each  other,  and,  like  dissimilars  in  general,  they  must  tend 
to  unite.  Thus,  to  a  central  atom  of  H  three  atoms  of  H  will  tend  to  be 
added,  extending  their  arms  in  the  equatorial  plane  of  the  primary  or 

4 

central  atom.    We  thus  obtain  the  tetratom  of  hydrogen  (see  fig.  H). 

Its  normal  Genesis, — But  here,  let  us  remark,  that  while  our  theory 
thus  provides  for  the  genesis  of  tetratoms  of  hydrogen  in  detail,  it  also 
provides  for  their  genesis  all  at  once,  and  in  a  much  more  elegant  way. 
Thus,  let  the  entire  medium  in  the  celestial  spaces  which  we  are  now 
considering  have  resolved  itself  into  tetrads.  If  these  are  prevented 
from  clapping  together  into  couples,  base  to  base,  so  as  to  generate  the 
bitetrad  (fig.  Ij^),  or  in  sets  of  five,  by  an  edge  of  each  as  a  common  axis 
for  all,  so  as  to  generate  an  atom  of  our  boron  (fig.  B),  if  they  continue 
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separate  and  arrange  themselves  under  the  law  of  symmetry  in  the 
simplest  manner  possible,  then  four  wiU  place  themselves  around  one  in 
the  centre^  so  that  a  base  of  each  of  the  four  may  be  symmetrically  poised 
over  each  of  the  four  angles  of  the  central  tetrad.  Now,  when  this 
arrangement  has  been  established,  the  five  tetrads  thus  tetradically 
grouped  is  one  and  the  same  thing  as  a  tetratom  of  hydrogen !  And  as 
soon  as  three  of  the  atoms  of  H  have  placed  their  axes  in  the  equatorial 
plane  of  the  fourth,  as  in  our  diagram  of  H«,  then 

S  4 

A  =   H. 

Thus  we  are  led  to  regard  hydrogen  as  normally  given  in  the  tetratom. 

Its  Importance  in  Nature. — ^And  this  is  important  to  remark,  because 
we  shall  find  the  tetratom  of  hydrogen  to  be  a  molecular  structure  of 
such  importance  that  the  very  existence  of  the  vegetable  kingdom  seema 
to  depend  upon  its  functioning.  Thus,  viewed  in  its  eetherial  atmo- 
sphere, the  tetratom  of  hydrogen  is  no  better  (when  considered  in 
reference  to  the  law  of  sphericity)  than  an  equatorial  annulus.  It  is 
intensely  oblate  or  negative.  Now,  we  shall  find  that  oxygen  agrees 
eminently  with  it  in  this  respect.  Hence,  in  virtue  of  the  repulsion 
which  operates  between  forms  which  are  similar  to  each  other,  the 
tetratom  of  hydrogen  tends  to  repel  oxygen  as  much  aa  the  single  atom 
of  hydrogen  tends  to  attract  it  Accordingly,  H^  appears  to  have  power 
to  expel  oxygen  fix)m  carbonic  dioxide,  and  to  deliver  its  carbon  in 
the  uncombined  state  into  the  vegetable,  there  to  constitute  a  tissue  or 
tenuous  structure  which  continues  concrete,  while  its  aeriform  part 
(oxygen)  is  given  oif  to  the  atmosphere.  But  firom  the  consideration  of 
such  phenomena  we  are  yet  far  distant. 

Ths  Triple  Tetratom  of  Hydrogen, — Still  it  is  good  to  be  remarked 
here,  at  the  very  commencement  of  molecular  synthesis  where  we  now 
are,  that  the  functioning  of  the  tetratom  of  hydrogen  must  be  of  such 
a  kind  as  has  now  been  specified.  But  further,  from  the  oblate  or 
negative  form  of  the  single  tetratom  it  follows,  under  the  law  of  spheri- 
city, that  one  tetratom  will  tend  to  place  itself  on  each  pole  of  a  central 
tetratom,  so  as  to  give  the  Triple  Tetratom 

4    4    4  IS 

HHH  =  H. 

And  this,  considered  as  existing  in  a  very  expanded  state,  and  merely  as 
the  basis  of  arrangement  of  &ee  atoms  in  an  aeriform,  is  probably  that  in 
which  hydrogen,  when  in  a  state  of  repose,  usually  exists. 

The  Hexatom  of  Hydrogen. — But  in  as  much  as  the  single  atom  of 
H  is  prolate,  while  H^  is  oblate,  these  two  will  tend  to  unite.  An 
atom  of  H  will  place  itself  on  each  pole  of  an  atom  of  H^,  thus  gene- 
rating H'  (see  Plate  I.  fig.  x.)   The  mode  of  synthesis  is  the  same  as  we 
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have  met  with  already  when  a  single  unit  of  matter  placed  itself  on 
each  pole  of  a  triangle  of  units,  so  as  to  generate  a  single  atom  ol 
hydrogen. 

We  thus  obtain  the  hexatom  of  hydrogen  (fig.  x.  H®).  Viewed  in 
reference  to  the  law  of  sphericity,  its  form  is  the  same  as  that  of  the 
single  atom ;  and  no  improvement  in  respect  of  sphericity  can  be  made 
by  any  further  addition  after  the  same  mode.  Wherever  synthetic 
action  is  strong,  therefore,  and  there  are  no  single  atoms  of  hydrogen 
present,  what  we  are  to  expect  is  that  these  hexatoms,  as  perfected 
structures,  will  unite  with  each  other  as  their  symmetry  determines, 
that  is,  so  as  to  give  a  hexatom  of  hexatoms,  and  after  that  a  hexatom 
of  these  composite  hexatoms,  that  is,  6  x  6H*  =  36H^,  &c. 

The  Hexatom  Transformed  into  fully  Expanded  Vapour. — Suppose 
now,  these  hexatoms  to  exist  in  a  r^on  where  matter  in  single  units 
also  exists,  what  we  have  here  specially  to  remark  is,  that  in  each  and 
aU  the  hexatoms  the  central  atom  of  H  is  secured  against  the  incidence 
of  three  units  of  matter  on  its  three  equatorial  angles,  these  angles 
being  engaged  already  by  the  atoms  of  H,  which  are  in  union  with 
them.  The  central  atom  of  H  in  H'  is  therefore  secured  against 
transformation  into  an  atom  of  }J{.  In  a  celestial  space,  then,  impreg-. 
nated  by  the  presence  in  it  of  material  elements,  all  of  them  existing 
in  a  separate  state,  or  as  the  common  vapour  of  matter,  after  the  genesis 
of  hydrogen  itself^  we  obtain  the  following  secular  equation,  in  which 
the  astronomical  sign  of  the  sun  is  used  as  the  symbol  of  the  single 
material  element,  or  unit  of  matter — 

6  X  6H*  or  6  X  6HH»  +  (6  x6x5x3©)  =  6x  6H1JI*  =  36H1JC*.  (See  for 
fig.  H]^'  fig.  HH*=H',  which  is  the  same  in  form). 

Now  this  structure,  Hl^^,  so  long  as  it  possesses  the  form  of  genesis, 
that  is,  so  long  as  it  carries  an  atom  of  1^  on  each  of  the  five  points  of 
union  of  the  central  atom  of  H,  for  a  reason  which  will  presently  appear, 
we  may  call  fully  expanded  vapour,  or  superheated  or  wholly  uncom- 
pressed steam. 

S]i9anded  Yaponr  Collapses  into  Common  Vapour  (see  fig.  xi.  aq). 
— ^This  hexatom  of  Hl^^  is  capable  of  assuming  a  variety  of  forms. 
There  is  one  form,  however,  which  in  symmetry  and  sphericity  far 
transcends  all  the  others,  and  in  which,  therefore,  all  the  other  forms 
must  culminate ;  and  that  is  when  all  the  six  isomorphous  elements  of 
which  it  consists  have  come  dose  together,  and  so  as  to  place  all  their 
axes  parallel  to  each  other  and  to  the  geometrical  axis  of  the  combina- 
tion, and  all  their  equators  in  the  same  plane  (see  fig.  aq).  From  thib 
there  results  a  structure  which,  viewed  in  its  astherial  atmosphere,  is 
eminently  spherical  and  symmetrical — which,  viewed  in  its  peripheral 

B 


18  THE  ATOM  OF  VAPOUR  DIMORPHOUS. 

aspect,  is  podiive,  while,  viewed  in  its  central  aspect,  it  is  n^;atii 
which  is  so  well  adapted  for  vibration  or  palpitation  that  it  most  be 
a  perfect  storehouse  of  heat — which  is  so  finely  differentiated  by  the 
insertion  of  one  atom  of  H  into  the  circle,  or  rather  the  regular  hexagon 
of  which  the  other  five  members  are  atoms  of  1^ ,  that  in  free  space  it 
must  be  very  stable,  while  yet  it  is  so  easily  transformable  that  it  must  be 
very  tender.  In  short,  here  we  have  a  molecular  structure,  which  in  every 
physical  feature  possesses  such  morphological  eminence  that,  if  our  theory 
be  truly  representative  of  Nature,  we  have  not  only  to  look  for,  but  we 
must  find  some  material  agent  in  Nature  holding  the  place  of  a  primaeval 
substance,  and  characterised  by  such  properties  as  immediately  present 
themselves  to  the  eye  on  the  inspection  of  this  our  molecule  of  aq. 

But  what  as  to  the  atomic  weight  of  this  exquisite  structure — which, 
does  it  not  at  once  remind  us  of  the  form,  of  a  minim  snow-flake  or 
"iceflowerr'  Since  it  is  HJJ(»,  it  is  5  +  5x8  =  6  +  40  =  1.6-,  1  +8  =  9, 
when  H  =  l.  Now  this,  it  is  well  known,  is  precisely  the  specific 
gravity  of  common  vapour  when  that  of  hydrogen  is  taken  as  unity. 

And  what  as  to  our  two  forms  of  this  structure,  both  of  them  sym- 
metrical, and  therefore  both  capable  of  the  fully  insulated  or  sriform 
state,  the  one  that  which  we  have  indicated  under  the  names  of  fully 
expanded  vapour  or  superheated  steam,  and  the  other  as  common 
vapour  or  steam  t  It  is  only  to  be  expected  that  the  former  shall 
occupy  at  least  double  the  volume  of  the  latter.  If,  then,  steam  im- 
prisoned in  a  boiler  should  be  raised  to  a  continually  increasing  tem- 
perature, what  we  are  to  expect,  according  to  this  view,  is  that  it  will 
begin  at  a  certain  temperature  to  observe  a  rate  of  expansion  much 
greater  than  that  proper  to  aeriforms  in  general,  and,  in  tact,  as  soon  as 
it  has  acquired  the  heat  requisite  to  maintAJn  it  in  its  new  form,  will 
rapidly  expand  into  at  least  double  its  volume,  thus  bursting  vessels 
which  would  have  been  strong  enough  to  confine  it  in  its  common 
form.  Now,  does  it  not  look  as  if  here  we  have  an  explanation  of  that 
bursting  of  boilers  which  often  occurs,  which  is  so  unlooked  for,  so 
fatal,  and  unaccountable  on  ordinary  views  f 

Aq  transformable  into  HO  (see  PI.  L  fig.  xu.  HO). — ^But  what  is  the 
other  easy  transformation  of  Hl^  to  which  I  have  alluded  f  So  long  as  it 
is  let  alone  in  free  space  an  atom  of  aq  ought  to  be,  as  has  been  stated^ 
very  stable  in  the  hexagonal  form.  But  suppose  there  come  into  the 
field  in  which  it  exists,  and  near  enough  to  it,  an  atom  of  the  pentagonal 
order  of  forms,  such  as  B  (see  PL  I.  fig.  iv.  B),  then,  in  consequence  of 
their  dissimilarity,  aq  and  B  must  tend  to  unite,  and  that,  in  the  first 
instance,  on  the  same  axis,  as  the  readiest  mode  of  union  under  the  law 
of  symmetry.  But  on  the  same  axis  they  cannot  unite,  for  aq  is  hexa- 
gonal on  its  polar  regions,  and  B  on  the  same  regions  is  pentagonal. 
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What,  then,  will  happen  1  On  a  minute  inspection  of  the  structure  of 
the  atom  of  aq,  it  will  be  seen  that  it  can  adapt  itself  beautifully  to  a 
pentagonal  p3rrami<ial  form,  such  as  is  the  polar  region  of  the  atom  of  B. 
It  will  be  seen  that  the  five  atoms  of  }^  in  H}|{^,  which  is  the  primal 
representative  of  aq,  can — and  that  by  one  movement — ^unite  with  each 
other,  poles  to  equators,  and  face  to  face,  and  apply  themselves  to  B, 
so  that  the  polar  regions  of  the  latter  shall  be  a  perfect  model  for  them 
in  their  new  form,  that  new  form  symmetrical  (see  PI.  I.  fig.  ziii.  O),  yet 
such  that  it  is  wholly  in  want  of  an  axis — ^a  want  which,  however,  the 
atom  of  H,  thrown  out  of  the  circle  of  6  in  aq,  can  admirably  supply. 
Thus  aq,  when  it  enters  into  union  with  a  molecule  of  the  pentagonal 
order,  will  be  transformed  into  HO  (see  the  fig.),  and  when  coupled 
H(D)H  =  H«© .  Auct. 

Oxygen  (see  Fig.  xiii.  0). — ^And  what,  let  us  ask,  does  this  new  element, 
which  we  have  denoted  by  the  letter  0,  represent  t  K  it  be  to  nature 
what  it  looks  like,  it  will  be  what  the  blood  disk  is  to  the  animal,  what 
the  life-buoy  is  to  him  who  without  it  would  be  drowned.  It  is  a 
double  concave-lens-form.  Both  its  poles  are  re-entrant.  They  are 
wholly  in  want  of  matter.  When  existing  in  single  atoms,  therefore, 
it  will  tend  to  unite,  to  squat  down  upon  almost  anything  that  does  not 
repel  it  by  being  mailed  in  it  already,  for  it  cannot  be  so  ill-conditioned 
in  a  morphological  point  of  view,  as  when  it  is  existing  free  and  alone. 
Moreover,  in  every  morphological  feature  0  is  obviously  the  very  coun- 
terpart of  H,  and  its  atomic  weight,  which  is  that  of  }|f  ^  is  5  x  8  =  40, 
that  is  8  when  H  =  1. 

Oxygen  Oas  (see  fig.  xiv.  (D). — But  a  single  atom  of  O  is  very  oblate, 
while  two  on  the  same  axis  give  a  form  whose  atmosphere  at  least  may 
be  spherical  On  rising  into  the  aeriform  state  it  may,  therefore,  be 
expected  that  atoms  of  O  will  couple,  so  that  an  unit  volume  of  oxygen 
gas  corresponding  to  an  unit  volume  of  H  or  of  Aq,  will  have  a  specific 
gravity  of  16  when  H  =  1.  Let  these  remarks  suffice,  in  the  meantime, 
for  showing  that  this  new  element  0  represents  oxygen,  and  its  coupled 
molecule  (Q)  oxygen,  gas. 

I  will  only  add  that  HO  is,  like  the  primal  tetrad,  dissymmetrical  and 
heteropolar.  By  itself,  therefore,  it  is  uninsulable.  But  a  couple  when 
united  by  the  atoms  of  0,  which  are  their  bases,  are  (like  a  couple 
of  tetrads  united  by  their  bases  into  a  bitetrad),  symmetrical,  and  there- 
fore mobile,  and  possibly  insulable.  And  thus  our  theory  justifies  both 
the  old  and  the  new  view  of  the  experimental  chemist;  it  justifies  both 
the  formula  HO  and  H,0,  where  O  in  the  first  is  8,  and  in  the  second 
16  when  H=l. 

What  a  marvellous  thing,  then,  if  this  molecular  morphology,  which 
it  has  fallen  to  me  to  propound,  is  no  more  than  a  mere  imagination. 
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really  deserving  of  ao  better  treatment  at  the  bands  of  tlie  cbemists  than 
that  which  it  receives !  Can  the  legitimacy,  nay,  the  necessity,  of  the 
constmctions  and  transformations  which  I  have  placed  before  the  reader 
^  be  denied  if  the  first  principles  of  our  theory,  nay,  the  law  of  symmetry 
only,  be  admitted!  No.  And  if  they  cannot,  what  is  to  be  thought 
of  such  a  crowd  of  coincidences,  presenting  themselves  all  at  once,  in 
connection  with  our  aq  and  HO,  and  the  well-known  properties  of 
common  vapour,  and  the  oxygen  and  hydrogen  into  which  oar  atom  of 
aq  maybe  resolved!  Is  it  said  that  these  coincidences  are  merely 
accidental  f  Such  a  peculiar  atomic  weight  as  45  or  9  accidental !  and 
its  normal  resolution  into  two  elements,  whose  atomic  weights  are  5  and 
40,  or  1  and  8,  also  accidental !  Its  intensely  vibratory  or  palpitative 
structure,  that  is,  its  capacity  for  heat  compared  with  other  elemental 
molecular  structures,  compared  with  O  for  instance,  accidental !  its  hexa- 
gonal structure  and  form,  so  like  a  minim  snow-flake,  or  the  inflores- 
cence of  plants  of  the  monocotyledonous  order,  in  which  an  aqueous 
tissue  predominates,  accidental !  If  these,  and  all  the  other  coincidences 
which  might  be  pointed  out,  of  our  theoretical  structure,  with  the  pro- 
perties of  the  aqueous  element,  as  known  in  nature  and  the  laboratory, 
be  merely  accidental,  then  here,  assuredly,  is  a  greater  miracle  than 
any  of  those  of  Egypt  But  miracle  or  no  miracle,  it  appears  that 
the  chemists  of  the  present  day  don't  and  won't  give  their  mind  to  it 
But  to  proceed. 

Why  aq  if  so  stable. — ^In  consequence  of  the  fact  that  one  of  the  six 
elements  constitutive  of  an  atom  of  aq  is  an  atom  of  H,  while  the  other 
five  are  atoms  of  }^,  the  structure  of  aq  is  difierentiated,  or  consists  of 
dissimilar  parts.  And,  therefore,  under  the  general  law  of  the  union 
and  subsequent  cohesion  of  dissimilars,  these  parts  hold  together,  and 
the  whole  structiire  is  more  stable  than  it  would  have  been  had  aU  the 
constitutive  parts  been  identical  with  each  other. 

Why  aq  is  a  Yapour  and  not  a  Permanent  Oas. — But  this  differ- 
entiation implies  at  the  same  time  a  want  of  symmetry  in  the  structure 
of  aq.  In  fact,  having  on  one  side  an  atom  of  H,  whose  atomic  weight  is 
only  5,  while  on  the  five  other  sides  it  has  atoms  of  }^,  whose  atomic 
weight  is  8,  every  atom  of  aq  has  what  we  may  call  a  weak  side.  Atoms 
of  aq  will,  therefore,  tend  to  lean  against  something  which  can  supply 
the  want  of  matter  in  the  atom  of  H,  and  impart  strength  to  it  And 
if  nothing  else  be  supplied  on  which  they  may  lean,  they  will  lean  upon 
one  another — ^the  weak  side  in  one  atom  upon  the  strong  side  of  the 
adjacent  atom.  And  thus  a  molecule  of  aqueous  matter  will  form ;  and 
this  molecule,  being  no  longer  capable  of  the  fully  individualised  or 
serif orm  state,  will  condense.  In  short,  aq  will  be  a  vapour  and  not 
a  permanent  gas — ^not  such  a  gas  as  we  may  conceive  H  or  (Q)  to  be 
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capable  of  constituting — at  least  in  the  absence  of  overpowering 
pressure,  or  a  degree  of  cold  incompatable  with  the  seriform  state. 
With  regard  to  both  H  and  (Q),  neither  displays  any  weak  side  or 
dissymmetry  which  may  determine  towards  condensation.  But  with  aq 
the  case  is  different  And  the  question  for  us  now  to  ascertain  is,  on 
what  way  atoms  of  aq  will  condense,  and  what  will  be  the  molecular 
forms  that  will  result ) 

Now,  this  we  shall  state  in  the  fewest  words  possible,  because  the 
forms  referred  to  are  adapted  to  eye-sight,  and  ought  to  be  represented  by 
diagrams.  And  when  that  is  not  the  case,  no  description,  however 
detailed,  proves  satisfactory ;  while  to  procure  the  requisite  diagrams, 
there  must  be  a  concurrence  of  purchasers  with  author,  else  the  cost  is 
too  much. 

Onr  Hew  Symboli. — Meantime  something  may  be  done  to  assist  the 
eye  by  the  use  of  types  already  in  the  printer's  handa  Thus,  let  us 
take — 

4.  or  f  A  dagger,  placed  up  and  down  on  the  page,  instead  of  the 

letter  H,  for  hydrogen. 
00  A  figure  8,  with  face  equally  broad  all  over,  which^is  the  atomic 
weight  of  an  atom  of  oxygen  where  H  =  1,  and  which  when 
placed  horizontally  as  00,  at  the  same  time  somewhat  resembles 
a  section  in  the  plane  of  the  axis  of  an  atom  of  oxygen,  instead 
of  the  letter  0. 
:4c  The  astronomical  sign  for  a  fixed  star,  for  an  atom  of  vapour,  which 
it  resembles  in  its  hexagonal  structure,  instead  of  the  two  letters 
aq,  which  are  very  inconvenient. 
The  Tetratom  of  Vapour. — As  to  the  molecular  structures,  then, 
which  the  aqueous  element,  or  common  vapour,  will  give  during  a 
normal  or  gradual  process  of  condensation  (since  its  structure  is  hexa- 
gonal and  therefore  trigonal  also),  the  first  group,  as  in  the  case  of  the 
material  unit  itself,  and  of  hydrogen  also,  will  be  the  tetratom  which, 
when  the  poles  of  the  atoms  of  aq  are  supposed  to  be  directly  under  the 
eye,  may  be  thus  represented — 

^  =       4aq. 

* 
Unhappily,  when  this  tetratom  is  held  up  so  that  the  axis  of  the  com- 
bination is  vertically  before  the  eye,  or  in  the  plane  of  the  paper,  it  can 
only  he  represented,  if  it  is  in  any  measure  to  exhibit  the  symmetry,  by 
substituting  5|c*  for  5|C5|c.     Thus — 

*  *  *      =     4aq, 
the  fourth  aq  being  supposed  to  be  behind  the  central  atom. 
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if  Tap0«r  «  Mitkln«. — Bol,  like  the  tetfasom  of 
bydfo^ca,  tlu«  telaiom  of  Tapour  k  ray  obbte^  raj  mmch  in  vut 
'yf  mr/re  matter  on  the  pcJe^  As  in  the  eve  of  the  tetnloB  d  H, 
th«fefore,  hj  the  incideDce  of  an  atom  of  TapcMir  on  each  pofe,  are  ahaD 
imm^luterlj  hare  the  hexatom.  But  here  the  dimorphiam  of  the 
ar|ti«//i]a  thsmffni  maj  eome  into  i4aj.  The  element  of  moiatore  added 
on  each  pole  maj  exist  either  as  aq  or  aa  HO,  for  the  tiigoiial  pyiamidal 
form  of  H  ia  conlbrmabJe  to  the  hexagonal  (and  thenfore  also  the 
trigonal)  re-entiant  poles  of  aq.  Thna»  in  dilGarent  eonditiana  of 
existence,  we  may  hare — 

oo 

i^i/ii/i*        <n         ifififT'        =         6aq,  or  6H0.    Auct 
*  + 
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aqaqaq  OHaqHO 

Now,  of  theae,  the  latter  being  finely  differentiated  and  compactly  built, 
must  be  comparatiyely  stable ;  and  this  we  shall  find  as  we  proceed  that 
it  is. 

The  Trifttom  of  Moisture. — In  fact,  when  the  three  looeely  attached 
atoms  of  aq  on  the  equator  of  aq*  are  driven  off  by  the  diying  of  the 
chemist,  previously  to  his  analysis  of  the  substance  in  which  the 
moisture  exists,  the  axial  structure  is  so  stable  that  it  survives  a 
considerable  ordeal.  In  the  diagram  (see  PL  i.  fig.  zv.)  the  last  lines 
of  this  beautiful  structure  are  given.  With  our  adopted  symbols  it  may 
be  thus  represented — 


f 
Moisture  as  an  alcohol,       if        =       3aq,  or  3H0.     Auct. 

4- 


OHAqHO 

Dead  Wfttor. — But  such  a  structure  taken  singly  is  highly  axial  or 
prolate  in  form*  If,  then,  it  cannot  restore  its  own  sphericity,  each 
])y  laying  hold  again  of  3aq  for  an  equator,  so  as  to  become  OHaq^HO, 
thoy  will  aggregate  into  a  group  around  a  common  centre,  in  which, 
each  being  a  radius,  its  prolate  character  when  by  itself  will  not  inter- 
fere with  the  sphericity  of  the  whole.  And  what  will  the  structure  of 
that  group  be)  To  this  it  is  to  be  answered,  that  since  both  the  poles 
of  OHaqHO  are  pentagons,  the  group,  when  completed  under  the  law 
of  symmetry,  must  consist  of  12,  and  the  oxy-hydro-aqueous  molecule 
roHulting  nuiHt  be  a  dodecatom,  of  which  the  following  figurate  profile 
mwy  give  some  conception. 
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4- 

00 

(OHaqHO)"  =  36aq  =  AQ. 

Thus  we  obtain  a  molecule  composed  of  aqueous  elements  which  both 
at  the  core  and  all  over  the  surflEuse  is  mailed  in  oxygen, — nay,  oxygen 
already  in  union  with  hydrogen,  and  that  hydrogen  so  fixed  or  nailed 
into  the  atom  of  aq  that  it  cannot  readily  lapse  along  with  the  oxygen 
with  which  it  is  in  union  into  aq.  Such  a  molecule,  then,  is  secure  from 
the  further  attacks  of  oxygen.  It  must  also  possess  considerable  stability. 
Moreover,  its  whole  surfsice  is  adapted  for  receiving  into  union  with 
itseli^  or  for  going  into  union  with  elements  of  the  pentagonal  order  of 
forms,  such  as  carbon,  nitrogen,  phosphorus,  &c.  It  is  truly  a  sub- 
hydrate  of  oxide  of  hydrogen  in  the  molecular  state. 

Living  or  riowing  Water  (see  PL  L  fig.  xvi.  AQ). — K,  again,  the 
two  atoms  of  aq  on  the  poles  of  the  tetratom  have  not  been  trans- 
formed into  HO,  but  continue  in  the  form  of  aq,  so  as  to  give  as 
the  hexatom  aqaq^q,  the  molecule  resulting  must  be  entirely  differ- 
ent. In  this  case  what  is  to  be  expected  is  a  composite  hexatom,  in 
which  six  hexatoms  place  themselves  around  a  common  axis,  with 
their  axes  parallel  to  that  common  axis.  But,  this  done,  it  is  further 
to  be  expected  that  the  six  atoms  of  the  poles  will  rush  together  to 
form  poles  for  the  whole  combination,  while  the  remaining  four  atoms 
in  each  of  the  hexatoms  will  unfold  themselves  in  a  linear  series 
between  the  two  poles,  and  so  that  all  shall  be  exquisitely  xmified, 
symmetrised,  and  spherified  into  an  exquisite  aqueous  capsule,  which 
will  be  spherical  or  spheroidal,  prolate  or  oblate,  according  to  the  tem- 
perature, thus  displaying  curious  changes  of  volume  with  changes  of 
temperature,  and  of  which  the  diagram,  AQ  (see  fig.  xvl),  may  serve 
to  give  some,  though  a  most  inadequate,  conception.  like  the  former 
molecule,  it  obviously  consists  of  thirty-six  atoms  of  aq ;  and  since  it 
is  wholly  analogous  to  the  single  atom  of  aq  in  form,  we  may  designate 
it  by  the  same  letters  as  capitals. 

Perhaps  this  description  of  the  genesis  of  AQ  is  too  brief  to  be  intel- 
ligible. But  there  are  also  other  modes  of  the  aggregation  of  atoms  of 
aq,  which  must  all  culminate  in  this  same  molecule,  and  to  enter  into 
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detail  would  be  unsuitable  here.  It  will  easily  be  diBoemed  by  the  student 
himself  that  such  is  the  laminar  fonn  of  the  atom  of  aq,  that  no  fewer 
than  36  are  sufficient  to  admit  of  that  bending  round  which  la  neces- 
sary to  constitute  a  spherical  structure.  Nay,  he  will  be  willing  to 
admit  that  such  bending  round  and  such  a  spherical  structure  are  com- 
patible only  with  a  low  temperature,  and  that^  too,  only  when  assisted 
by  pressure;  for  the  single  atom  of  aq,  morphologically  considered,  is 
more  perfect  as  an  indiyidualised  object  than  the  particle  AQ  =  36aq. 
But  the  weak  side  of  the  atom  of  aq  enforces  a  social  nature  upon  it, 
and  constitutes  it  a  condensing  vapour,  instead  of  a  permanent  gas,  and 
hence  we  have  in  nature  not  dry  vapour  merely,  but  moisture  and  water, 
and,  in  a  word,  a  medium  and  a  material  for  organisation,  at  least  when 
carbon  is  applied  to  assist  the  weak  side,  and  to  render  aqueous  matter 
content  with  the  molecular  and  concrete  state. 

Thus,  according  to  us,  just  as  the  single  atom  of  common  vapour  is 
dimorphous,  so  is  the  aqueous  element  in  its  condensed  and  liquid  state 
dimorphous.  And  of  the  two  forms  the  functioning  generally,  and 
specially  in  the  living  body,  must  be  extremely  different. 

ITie  Dimorphism  of  Aqueous  Matter  a  cause  of  Animal  Heat  and 
Cold. — ^When  they  are  at  the  same  temperature  (OHaqHO)^',  and  AQ 
must  differ  not  a  little  as  to  their  capacity  for  heat.  And  hence  very 
interesting  phenomena  must  result.  Thus  AQ  is  far  better  suited  for 
entertaining  that  pulsating  or  palpitating  action  wherein  heat  consists 
than  (OHAqHO)*',  for  in  the  former  all  the  angles,  or  at  any  rate  12 
in  every  atom  of  aq  in  the  36  are  eminently  &ee  to  pulsate,  while  in 
the  latter  they  are  in  great  measure  bound  down.  Supposing,  then, 
that  AQ  is  an  element  of  water  as  it  exists  in  outward  nature,  or  as  it 
is  taken  into  the  stomach  as  food  when  the  organism  has  need  of 
food,  and  that  in  the  organism  it  undergoes  the  transformation  from 
AQ  into  (OHaqHO)^,  the  loss  of  capacity  of  heat  which  this  transfor- 
mation implies  must  be  accompanied  by  a  considerable  disengagement 
of  heat  in  the  region  where  such  transformation  is  taking  place.  When, 
on  the  contrary,  aqueous  matter  which  has  been  thus  transformed  is 
lapsing  into  common  water,  that  is,  when  (OHaqHO)"  is  lapsing  into 
AQ  there  must  be  great  absorption  of  heat;  there  must  be  coolness, 
coldness,  or  chill,  and  the  resulting  sweat  will  tend  to  be  cold. 

These  phenomena  which  attach  to  our  physiology  I  mention  here, 
though  out  of  place,  in  order  to  suggest  a  caution  in  the  discussion  of 
animal  heat.  At  present  that  phenomenon,  and  all  its  differences  and 
variations,  are  supposed  to  be  explained  by  combustion  taking  place  in 
the  body  between  oxygen,  carbon,  and  hydrogen ;  and  it  is  amusing  to 
observe  to  what  an  extent  figures  may  be  made  to  quadrate  with  that 
hypothesis.     But  it  expIMns  nothing,  or  next  to  nothing,  and  neces- 
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sitates  a  constant  reference  to  the  action  of  the  nervous  system — the 
general  safety-valve  of  all  pathological  hypotheses.  From  our  views  of 
the  aqueous  element,  however  (which  constitutes  not  less  than  three- 
fourths  of  the  whole  body),  it  appears  that  its  particles  are  capable  of 
two  forms,  which  must  be  so  dissimilar  in  their  functioning,  that, 
viewed  in  certain  respects,  the  one,  namely,  AQ,  might  be  called 
Living  Water;  and  the  other,  namely  (OHAqHO)",  might  be  called 
Dead  Water,^-one  very  important  relation  between  the  two  being  this, 
that  the  former,  in  being  transformed  into  the  latter,  gives  out  its  heat. 
But  whether  that  heat  shall  go  to  assist  in  sustaining  the  genial  glow 
of  healthy  action,  or  to  produce  inflammation  and  fever,  must  depend 
upon  circumstances  which  we  are  not  now  in  a  condition  to  inquire 
into.  One  thing  plainly  appears,  however,  and  that  is,  that  the  trans- 
formation, though  excessive,  need  not  be  necessarily  fatal;  for  the  dead 
body  in  this  case  may  be  brought  to  life  again,  and  will  indeed  revive 
spontaneously,  as  soon  as  it  recovers  for  itself  the  heat  with  which  it  has 
parted  to  the  surrounding  tissue  when  dying. 

But  to  proceed.  Already  our  attempts  at  diagrams,  by  the  use  of 
symbols,  fieul  us.  We  cannot  represent  anything  like  AQ  with  our  new 
symbok.  We  shall,  therefore,  not  proceed  with  the  synthesis  of  aqueous 
elements  in  detail,  further  than  to  say,  that  in  coming  so  soon  as  we 
have  done  to  the  two  molecules,  consisting  each  of  36aq,  we  have  cut 
across  the  course  of  nature.     That  course  gives  successively — 

1.  Hie  Azure, — Perhaps  laminse,  or  most  tenuous  world-embracing 
shells  of  tetratoms  of  aq,  all  poised  symmetrically  in  the  sky,  but  at  a 
distance  from  each  other. 

2.  The  Serene  CUmd. — ^Laminse  of  vapour,  composed  of  tetratoms 
more  close  together,  of  limited  extent,  and  decussating  and  interwoven 
into  a  cloud-tissue,  which  we  shall  afterwards  find  to  be  the  first  type 
and  foreshadowing  of  organic  tissue. 

3.  The  Bain  Cloud. — ^When  there  is  a  disturbance  in  the  cloud,  so. 
that  some  tetratoms  break  up,  and  the  single  atoms  of  vapour  thus  set 
free  go  to  form  the  still  unbroken  tetratoms  into  hexatoms,  the  latter, 
by  running  into  molecules  of  AQ,  would  give  rain. 

4.  Ve&ieular  Vapour, — ^An  indefinitenumber  of  hexagonal  forms,  when 
symmetrically  adjusted  to  each  other,  tend  to  form  lamin®  of  indefinite 
extent,  and  not  individualised  groups.  But  under  the  law  of  individua- 
tion, of  symmetry  and  sphericity,  tetratoms  of  vapour,  like  single  atoms, 
may  form  into  a  spherical  group,  constituting  a  finestrated  vesicle  of 
exquisite  tenuity,  an  serial  balloon  of  vapour  consisting  of  a  definite 
quantity  of  vapour. 

5.  77ie  Bain  Drop, — And  when  these  vesicles  are  disturbed,  so  that 
some  are  broken  up  into  single  atoms  of  vapour,  while  others  survive,  the 
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atoms  of  vapour  aet  free  will  go  to  place  themselves  on  the  poles  of  the 

tetiatoms  constitatiiig  the  vesicles,  thus  loading  these  vesicles,  so  that 

they  may  be  expected  to  condense.    Now,  when  they  do  so,  each  vesicle 

thus  loaded  must  give  a  differentiated  dodecatom  of  AQ.     And  in  this 

we  arrive  at  the  true  natural  unit  of  water,  whether  falling  through  the 

atmosphere,  or  resting  in  the  fountain,  the  lake,  or  the  ocean.    We  may 

thus  in  symbol  represent  it — 

AQ'AQ' 

The  Rain  Drop,     AQ(AQ)AQ  =  AQ        AQ  =  14AQ  «  504aq 

AQ»AQ» 

This,  as  we  shall  afterwards  find,  when  the  least  particle  of  chloride  of 
sodium  which  is  symmetrical  and  capable  of  existing  by  itself  (that  is 
ClNa'Cl  or  NaCPNa),  is  introduced  into  its  hollow  interior,  constitutes  a 
unit  of  sea  water.  And  when  urea  occupies  the  same  position  it  consti- 
tutes that  liquid  which  Nature  supplies  at  the  opposite  end  of  her  action. 
Thus,  the  best  experiments  in  the  most  open  sea  give  the  quantity  of 
chloride  of  sodium  to  water  (and  the  other  ingredients  are  in  compara- 
tively small  quantity),  at  about  2'5  per  cent. ;  and  our  saline  molecule, 
which  neglects  those  other  salts,  which  in  small  quantity  substitute 
chloride  of  sodium,  gives 

jj  percent 

(  AQ(AQ)AQ  =  22680  «  97-48. ..Water. 
Sea  Water,     <  % 

^      ClNaCl      =      586  =    2 -52...  Salt. 

As  to  urine,  the  normal  quantity  of  iirea  is  estimated  at  the  same  per- 
centage ;  and  as  the  atomic  weight  of  table  salt  and  urea  (when  both  Na 
and  CI  are  estimated  at  their  full)  are  the  same,  this  implies  the  same 
molecular  structure.  But  the  atom  of  urea  is  symmetrical  by  itsel£'  In 
the  centre  of  the  aqueous  molecule  there  may,  therefore,  possibly  be  only 
one  atom  of  urea,  and  this  appears  to  be  the  case  in  healthy  reposing 
children;  there  may,  however,  be  two  ;  but  of  these  things  hereafter. 

The  Ice  Molecule. — ^When,  instead  of  an  element  of  salt  or  of  urea, 
another  particle  of  AQ  gains  the  interior,  the  aqueous  medium  tends  to 
concrete.  The  molecule,  composed  of  15AQ,  acquires  a  true  unity 
which  it  had  not  when  .existing  as  14AQ,  that  is,  in  the  liquid  or  living 
state.  Consequently,  under  the  law  of  volumes,  it  now  occupies  16 
instead  of  15  aqueous  volumes,  the  latter  number  being  incompatible 
with  that  law  of  volumes  which  allows  only  of  the  simplest  ratios — 
namely,  1  :  ^  :  4 :  8  : 1 6,  &c.  Thus  we  obtain  the  specific  gravity  of  ice — 

Ice...G  =-Je5^  =-j6  =  •  9375  Exp.  94  ^ 

Since  the  poles  are  beautifully  hexagonal,  we  also  see  why  ice  should 
give  those  beautiful  hexagonal  forma  which  the  snowflake,  ho^-frost,  and 
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ice-ciystals  display,  as  also  those  beautiful  dendritic  forms  on  the 
windows  with  angles  everywhere  of  60°  and  120°.  Moreover,  since 
adjacent  ice  molecules  may  not  merely  touch  each  other,  but  to  a  certain 
extent  lock  into  each  other  at  the  points  of  contact,  we  see  also  how  ice 
must  be  capable  of  regelation,  and  how  glaciers  may  move  down  valleys 
as  if  the  ice  were  plastic. 

But  all  these  things  by  the  way  and  in  haste.  In  this  chapter  I 
only  proposed  to  show  the  atomic  weight  of  the  unit  volume  of  water 
and  of  ice,  which  are  the  unities  in  the  table  of  specific  gravities,  namely, 

Unit  volume  of  water,  AQ  =  36  x  46  =  1620  =  324,  when  H  =  1 

AQ    a'q 
Unit  volume  of  ice,        AQ    AQ    AQ     =      16  AQ 

AQ    AQ 

8  8 

Flnorio  Moisture. — At  this  part  of  our  molecular  morphology  as  the 
opposite  pole,  fluoric  vapour  and  moisture  present  themselves.  As  the 
heaven-descended  aqueous  element  tends  to  supply  and  conserve  the 
siliceous  crust  of  the  globe,  so  does  the  fluoric  element  tend  to  dis- 
solve it.  But  so  little  13  known  of  this  destructive  agent  that  a  verifi- 
cation of  our  theory  of  it  is  an  elaborate  investigation  which  it  would  be 
quite  unsuitable  to  enter  upon  here. 

But  it  may  be  mentioned  that  the  baric  oxygen  which  our  theory  calls 
upon  us  to  seek  for  (see  p.  6),  leads  us  to  fluorine.  Thus,  given  an  unit 
of  baric  oxygen  gas,  then  in  order  to  supply  its  poles  with  an  atom  of 
H  in  each,  as  we  have  seen  that  the  unit  of  common  oxygen  gas  tends 
to  do,  it  will  not  need  to  wait  until  free  hydrogen  come  into  the  ambient 
Thus,  since  the  atom  of  baric  oxygen  consists  of  5H,  and  each  atom  of 
H  =  4H,  the  baric  oxygens  can  supply  their  own  poles  with  hydrogens 
from  their  own  interiors.  And  thus  there  will  result,  as  an  atom  of  baric 
oxygen  gas,  a  couple  of  baric  oxygens,  the  atomic  weight  of  each  being— 

(5  X  4  X  6)  -  6  =  100  -  6  =  95,  t.e.,  19  when  H  =  1, 
which  is  the  atomic  weight  of  fluorine.     Hence- 
Baric  oxyhydric  acid . . . HOOH    =    HFFH . .  .Fluohydric  acid. 
This,  however,  as  might  be  shown,  finds  repose  in  nature  only  as — 

Fluor...G  =  FCa(CaI^Ca)CaF  ^  26x196  ^  3.^^  3^    3.^3 

AQ  1620 

As  to  the  light  oxygen,  consisting  of  5H,  and  the  barytic  oxygen  of 
50,  which  attach  to  our  theoiy,  we  have  found  them ;  and  they  are  of 
great  interest ;  but  they  are  not  for  this  place. 


CHAPTER  V. 

ABYSSAL,  PLUTONIC,  VOLCANIC  ACTION,  AND  ITS  SULPHUKIC 

PRODUCTS. 

Ler  vm  conceive  that,  in  virtue  of  adequate  pressuie  or  otherwise,  there 
in  a  mass  of  matter  consisting  of  material  elements  or  units  of  atomic 
weight,  lying  all  as  near  to  each  other  as  may  be,  and  at  any  rate  all 
equally  near  or  equaUy  distant,  so  that  the  whole  is  uniformly  dense. 
And  as  an  analysing  or  partitioning  influence,  let  us  suppose  an  adequate 
heat  to  be  awoke  in  it. 

The  question  is,  What  are  the  simplest  unified  groups  or  elemental 
molecules  which  will  be  determined  in  the  seething  mass  or  medium, 
and  attain  to  individuality,  and  possibly  escape  in  the  aeriform  state,  or 
remain  and  be  found  in  the  concrete  mass  below,  if  the  fire  should 
abatef  To  this  it  is  to  be  immediately  answered  that  there  will  be 
found — 

The  Tetrad  (see  PL  L  fig.  1,  A). — It  may  be  shown  that  though 
the  analysing  force  were  so  powerful  as  to  expand  and  separate  the  mass 
or  medium  to  such  a  degree  that  the  constituent  units  should  exist  in 
no  higher  combinations  than  couples,  yet  these  couples  would  imme- 
diately place  themselves  crosswise  to  each  other,  two  and  two,  the  one 
couple  above  the  other.  For,  by  so  placing  themselves,  they  at  once 
satisfy  the  law  of  symmetry  and  sphericify,  and  out  of  four  units  of 
weight  or  elemental  forces  there  is  constructed  a  system  of  four 
"  triangles  of  forces,"  a  combination  whose  stability  must  be  insuperable. 
Now,  such  a  structure  is  that  which  we  have  met  with  already,  and 
named  the  tetrad.  This,  then,  we  find  in  the  abyss  to  be  the  last,  as 
in  the  sky  we  found  it  to  be  the  first,  of  all  molecular  elements.  It  is 
primal,  ultimate,  untransformable,  monomorphous,  and,  in  a  word,  the 
basis  of  all  molecular  systems. 

And  since  such  is  the  pre-eminence  of  the  tetrad,  in  order  to  keep 
the  conditions  of  our  molecular  aggregation  as  simple  as  possible,  we 
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may  assume  that  in  the  abyssal  region,  in  so  far  as  there  are  individualised 
molecules  at  all,  there  are  tetrads  only.  Given  the  mass  or  medium  in 
tetrads,  then,  what  shall  we  have  next  f  To  this  it  is  to  be  answered 
that,  under  our  ever-operating  law  of  symmetry  and  sphericity,  we  shall 
forthwith  have — 

The  Bitetrad  (see  PL  I.  tig.  ii.  }fi). — The  tetrad,  when  existing 
alone,  is  symmetrical  only  when  viewed  in  reference  to  its  own  centre, 
or  as  its  own  universe.  When  viewed  from  any  point  without  itself, 
that  is,  as  a  member  in  a  system,  it  is  as  crystallographers  have  long 
ago  determined  only  a  hemiform.  It  is  a  pyramid,  a  form  shaped  to 
rest  upon  some  other  form. 

The  degree  of  analysis,  therefore,  conceived  in  the  preceding  para- 
graph, in  which  the  seething  mass  or  medium  is  supposed  to  be  resolved 
into  tetrads  existing  singly,  is  rather  to  be  regarded  as  a  limit  than  as  a 
reality  that  will  ever  exist  However  powerfully  the  analysing  and 
dissociating  force  may  operate,  the  tetrads,  as  fast  as  they  are  in 
dividualised,  will  clap  together,  and  rest  on  each  other  in  couples 
applied  base  to  base.  Thus,  instead  of  single  tetrads,  we  obtain  the 
mass  or  medium  as  consisting  of  bitetrads.  And  in  the  bitetrad  we 
have  a  form  which,  unlike  the  single  tetrad,  is  capable  both  of 
mobility  and  stability :  mohUiUjy  because  it  has  two  poles  which  are 
similar  to  each  other,  and  an  equatorial  region  lying  evenly  between 
them,  whence  it  can  be  actuated  by  heat  (that  is,  can  pulsate  or  palpi- 
tate symmetrically)  without  self-destruction  or  transformation;  and 
stability,  because  it  is  finely  differentiated,  each  angle  of  the  equator 
consisting  of  two,  and  each  pole  of  a  single  force,  whence  poles  and 
equator  will  tend  to  remain  in  union,  that  is,  the  bitetrad  to  be  con- 
served ;  for  this  is  the  condition  or  universally  acknowledged  law  of 
chemical  union  and  cohesion,  namely,  the  union  and  subsequent  adhe- 
sion of  dissimilars.  No  doubt,  in  the  popular  chemistry,  this  law  is 
applied  only  to  entire  atoms  and  molecules  when  they  are  dissimilar, 
whilst  we  apply  it  to  different  parts  of  the  one  and  same  atom  or  mole- 
cule when  they  are  dissimilar.  But  taking  into  account  our  views  of 
the  structure  of  atoms  and  molecules,  this  extended,  or  rather,  indeed, 
this  more  dose  application  of  the  law,  is  obviously  legitimate. 

We  are  not,  then,  to  expect  the  single  tetrad  to  be  found  as  a  chemical 
element,  that  is,  as  a  kind  of  matter  which  can  be  separated  from  other 
kinds  of  matter,  or,  if  not  separated,  at  any  rate  moved  ^m  union  with 
one  kind  of  matter  into  union  with  another  kind,  so  as  to  render  its 
existence  certain,  and  its  properties  more  or  less  cognisable. 

Single  tetrads,  whenever  they  are  not  permitted  to  cohere  in  larger 
numbers,  will  in  every  case  cohere  as  bitetrads.  Are  we,  then,  to  look 
for  the  bitetrad  among  chemical  elements  9  Have  we  reason  to  infer  that 
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in  such  a  seething  mass  or  medium  as  we  have  now  conceived,  bitetrads 
will  escape  singly  out  of  it,  and  thus  constitute  a  gaseous  medium,  and 
give  to  nature  a  certain  kind  of  gas?  To  this  question  the  proper 
answer  appears  to  be,  that  if  the  heat  applied  were  most  intense,  bitetrads, 
in  whatever  molecular  states  cohering,  might  be  expected  to  be  dis- 
sociated and  escape  one  bj  one.  Now,  suppose  they  did,  what  should 
we  have)  Plainly,  we  should  have  a  new  sort  of  hydrogen  gas,  its 
weight  to  the  true  hydrogen  as  8  is  to  5,  and  therefore  still  veiy  light, 
and  having  a  spectrum  which  would,  no  doubt,  be  analogous  to  hydrogen, 
but  not  identical  with  it.  Those,  then,  who  have  learned  to  clear  out  the 
jumble  of  the  natural  eyesight  by  the  use  of  the  prism,  should  study 
the  chromosphere  of  the  sun,  with  a  view  to  consider  whether  the  view 
here  advanced  as  to  there  being  possibly  two  kinds  of  hydrogen  there, 
may  not  explain  observed  phenomena.  Perhaps  in  our  own  planet, 
small  though  it  be,  and  comparatively  moderate  every  known  heat,  this 
kind  of  hydrogen,  which  for  a  reason  presently  to  appear  we  have 
called  hylagen,  may  also  be  detected  in  the  proper  quarters. 

But  the  structure  of  the  bitetrad  leads  us  rather  to  expect  that 
bitetrads,  when  they  have  been  formed  in  a  mass  or  medium,  will  not 
leave  that  mass  or  medium  one  by  one,  but  on  the  contrary,  cohering 
together  in  such  numbers,  and  constituting  such  molecules,  as  the  law 
of  symmetry  dictates.  This  inference  is  grounded  upon  the  £su;t,  which 
has  been  already  stated  as  the  ground  of  the  stability  of  the  bitetrad 
itself,  namely,  that  the  equatorial  angles  of  the  bitetrad  consist  each  of 
a  couple,  uid  its  polar  angles  of  a  single  unit  only.  Hence,  as  possess- 
ing dissimilar  parts,  bitetrads  will  tend  to  unite  and  to  cohere  poles  to 
equators,  thus  giving  birth  in  the  seething  mass  or  medium  to  molecules, 
consisting  of  such  groups  of  bitetrads  as  the  law  of  symmetry  builds  up. 
This  is  all  the  more  to  be  expected,  because  when  thus  united,  the 
entire  regions  of  union  between  the  adjacent  tetrads  must  consist  of 
triangles  of  forces,  constituted  of  the  two  forces  proper  to  the  equator  in 
the  one  bitetrad,  and  the  one  force  proper  to  the  pole  of  the  other, 
which  is  dragged  along  and  retained  in  union  with  it  Thus  we  see  our 
way  to  the  construction  of  a  system  of  molecules  consisting  of  triangles 
of  forces,  which,  therefore,  on  well-known  principles  of  statics,  may  be 
very  stable.  Their  atomic  weights,  also,  must  obviously  be  quite  de- 
finite ;  also  their  favourite  combining  ratios;  for  these  must  be  functions 
of  their  forms ;  also  their  physical  properties  when  investigated  on  the 
same  principles  applied  to  alL  We  have,  therefore,  ample  means  of 
verifying  the  inquiry,  whether  our  bitetradic  structures  be  representa- 
tives of  the  elements  known  to  chemists,  or  whether  they  be  creatures 
of  fancy  merely,  which  nature  refuses  to  sanction. 

What  then,  let  us  ask,  are  the  simplest  groups  of  cohering  bitetrads 
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which  vre  may  expect  to  he  individualised  in,  and  to  eacape  from  a 
material  mass  or  medium  existing  in  the  circumstances  which  we  have  con- 
ceived? To  this  question  we  ohtain  a  very  definite  and  surely,  it  will  he 
admitted,  a  veiy  remarkahle  answer.  And  to  find  what  that  answer  is, 
let  the  candid  reader,  neglecting  the  hkckfiiced  letters  which  are  here 
made  to  introduce  the  paragraph  for  the  sake  of  future  reference,  read  on. 

taygan  and  Sulphur. — Neither  two,  nor  three,  nor  four  hitetrads 
can  construct  a  molecule  which  shall  he  symmetrical  and  mohile,  and 
possihly  insulahle.  Elements  possessing  the  ahsolute  atomic  weights 
of  16,  24,  32,  that  is,  3*2,  4*8,  5*4,  when  H  =  1  are  excluded  hy  the 
law  of  symmetry.  But  five  hitetrads  can  form  either  of  two  sorts  of 
symmetrical  molecules,  hoth  of  which  have  poles,  which  in  the  same 
molecule  are  similar  to  each  other,  as  also  an  equatorial  region  lying 
evenly  hetween  these  poles, — ^hoth  of  which  molecules  may  therefore 
he  possihly  hoth  mohile  and  insulahle. 

In  hoth,  the  constituent  tetrads  cohere  poles  to  equators.  But  in 
one  (PL  L  fig.  xiii.  O)  they  cohere  hy  their  facets.  In  the  other 
(PL  I.  fig.  xviL  S)  they  cohere  hy  their  edges  only.  And  hence  there 
results  such  a  complete  difference  in  form  and  structure,  that  these  two 
may  he  said  to  he  the  alternate  forms  of  the  same  matter. 

And  here  let  us  remark,  that  as  we  have  even  already  found  advan- 
tage in  suhstituting  for  the  symhol  of  a  single  atom  of  oxygen  the 
numeral  8  in  one  position  or  another,  so  shall  we  find  it  of  great 
advantage  to  adopt  as  the  symhol  of  this  new  element,  instead  of  the 
very  complicated  form  S,  some  simple  form,  also  in  the  printer's  hands 
already,  such  as  the  douhle  dagger  (^).  The  analogy  of  this  new 
element  to  hydrogen  (which  we  shall  find  to  he  very  great),  will  thus 
he  indicated  hy  its  symhol,  that  of  hydrogen  heing  the  single  dagger  (t). 

But  are  we  to  expect  either  O  or  S  to  he  usually  met  with  either  in 
Nature  or  in  the  lahoratory  in  single  atoms)  No;  the  form  of  the 
one  (0)  is  very  ohlate ;  that  of  the  other  (S),  is  very  prolate.  The 
former  is  altogether  in  want  of  matter  on  its  poles.  The  latter  is  in 
want  of  matter  on  its  equator.  If,  then,  each  hy  entering  into  union 
with  its  own  atoms  (supposing  only  one  kind  to  he  present),  can 
remedy  this  defect,  it  will  do  it.  Now  the  first,  O,  can  hriefly  supply  this 
defect  hy  coupling  into  C)  (see  PL  I.  fig.  ziv.),  and  the  last,  8,  can 
supply  its  defect  when  three  other  atoms  of  the  same  plunge  into  the 
three  vacant  spaces  in  the  equator  of  the  first  hy  their  poles  (see  PL  I. 
fig.  XVIII.),  constituting  a  tetratom=S^  or  9,  for  which,  when  it  occurs 
in  a  figurate  formula,  we  may  suhstitute — 

++++.  or  more  hriefly  tit . 
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Sacb,  then,  are  the  molecular  states  of  these  elements,  in  which,  if  such 
structures  exist  in  nature  at  all,  we  are  to  expect  to  find  them  when  in 
the  free  state. 

And  here,  viewed  in  this  state  as  compared  with  that  of  their  genesis, 
namely,  that  of  single  atoms,  a  very  remarkable  phenomenon  presents 
itself.  Thus  we  have  said  that  the  atom  of  O,  as  compared  with  that  of 
S,  is  such  that  they  may  be  regarded  as  alternate  or  reciprocal  forms  of 
the  same  matter,  the  single  atom  of  O  being  eminently  oblate  or  nega- 
tive, and  the  single  atom  of  8  eminently  prolate  or  positive.  But  when 
O  has  coupled  into  O,  it  has  become  much  less  negative;  nay,  its 
dynanusphere  overhead  may  be  spherical,  so  that  O  in  coupled  atoms 
shall  no  longer  display  that  restlessness  or  activity  which  will  be  in- 
evitable to  it  when  existing  in  single  atoms.  And  S,  when  it  has 
quadrupled  into  S\  instead  of  being  any  longer  positive,  is  as  negative 
as  the  single  atom  of  0  itself.  Atoms  of  S,  in  arriving  at  a  combina- 
tion which  shall  be  spherical,  have  in  the  first  attempt  quite  passed 
through  the  spherical,  and  given  birth  to  a  form  having  the  opposite 
morphological  defect  to  that  which  was  possessed  by  them  on  their 
genesis.  The  form  of  repose  has  been  passed  through.  The  pendulum 
has  swung  quite  to  the  other  side.  And  this  is  a  phenomenon  which 
we  shall  be  very  frequently  meeting  with.  It  is,  indeed,  that  institution 
by  which  the  molecular  life  of  Nature  is  mainly  sustained,  and  that 
universal  stereotype  to  which  the  principles  of  statics  universally  point 
indefinitely  postponed.  It  will  be  granted  that  it  is  in  perfect  keeping 
with  all  that  we  see  and  know  of  visible  nature. 

Here,  then,  in  this  structure  S,  we  see  remarkable  morphological,  and, 
consequently,  functional  powers.  In  its  single  state  it  is  analogous  to 
hydrogen,  and  must  function  like  hydrogen.  In  its  ordinary  state  it  is 
analogous  to  oxygen,  and  must  function  like  oxygen. 

But  let  us  proceed  no  further  till  we  inquire  what  are  the  atomic 
weights  of  these  two  elements  which  thus  meet  us  so  early  in  the 
seething  abyss.  In  their  single  state  they  are  obviously  the  same  in 
weight,  and  since  each  consists  of  51;^,  that  weight  is  5  x  8s 40,  that 
is,  8  when  H  =  1.  But  in  their  usual  modes  of  occurrence  O,  when 
existing  in  coupled  atoms,  as  (0),  must  obviously  weigh  2  x  40  =  80, 
t,6.,  16,  when  H  «  1 ;  and  S,  when  existing  in  tetratoms,  as  &\  must 
weigh  4  X  40  =  160,  i.e.,  32,  when  H  =  1. 

Let  it  not  be  concluded,  however,  that  at  one  and  the  same  tem- 
perature, whatever  that  may  be,  the  one  shall  just  weigh  double  the 
other  in  the  aeriform  state.  Here,  in  fEUst,  at  comparatively  low  tem- 
peratures, we  may  expect  an  experimental  verification  of  what  was 
advanced  as  mere  theory  in  reference  to  the  tetratom  of  hydrogen  (see 
p.  16).     We  may  expect  that  molecules  of  S^  in  rising  into  the 
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ieriform  state,  will  not  rise  single,  but,  on  the  contrary,  each  in  con- 
sequence of  its  extremely  oblate  form  carrying  along  with  it  another  in 
each  pole.     Thus  making  the  unit  volume  of 

Sulphur  vapour S*S*S*  (see  PL  I.  fig.  xxi.), 

obviously  weighing  six  times  that  of  oxygen  gas. 

But  here  the  reader  may  justly  complain  of  my  using  names  which 
take  for  granted  the  very  thing  to  be  proved.  Surely  it  will  not  be 
denied,  however,  that  even  already  these  molecular  structures  of  atoms 
represent  to  a  wonderful  extent  those  unknown  bodies  which  go  by 
the  name  of  oxygen  and  sulphur  9  How  shall  the  chemist  arm  himself 
against  the  suspicion,  at  least,  that  our  structures  really  may  represent 
these  bodies,  but  by  throwing  this  book  into  the  waste-paper  basket  ? 

But  let  us  proceed.  It  is  not  atomioiweights  merely  which  our  theory 
enables  ua  to  deduce,  but  specific  gravities  also.  Thus,  we  have  seen 
that  the  unit  of  water  occupying  an  unit  volume  of  this  liquid  =  AQ 
=  aq"  =  36  X  45  =  1 620  units  of  weight.  It  may  also  now  be  seen  with 
regard  to  S^  that  since  it  is  trigonal  in  all  its  dimensions,  its  molecule 
must  be  the  icosatom  (see  PL  L  fig.  v.  and  p.  8).  Supposing,  then,  that 
through  the  unceasing  operation  of  the  law  of  assimilation,  the  unit  of 
water,  AQ,  and  the  molecule  of  sulphur,  (S*)*^,  have  come  to  be  iso- 
voluminous, — a  condition  towards  which  we  shall  find  all  individualised 
molecules  tend  in  the  concrete  and  liquid  state,  no  less  than  in  the 
seriform  (which  has  been  long  known), — ^we  obtain  the  equation — 

Sulphur... G..^-?^  =  ?l^^-i^  =  l'96  Exp.  1-98. ..2-00. 
^  AQ  1620  ^ 

Here,  then,  is  another  verification,  and  one  to  which  the  chemistry  of 
the  day,  which  is  also  that  of  the  dark,  is  a  perfect  stranger.  If,  then, 
I  bo  not  as  yet  permitted  to  regard  our  tetratom  S*  as  representing  an 
atom  of  sulphur,  may  I  not  be  allowed  to  designate  our  single  atom  S 
by  the  name  of  sulph  ? 

And  here  another  verification.  On  inspecting  minutely  the  sym- 
metry of  our  molecule  of  S*,  it  will  be  perceived  that  the  axes  of  the 
three  equatorial  atoms  of  S  do  not  lie  in  the  plane  of  the  equator,  but 
all  incline  to  one  and  the  same  pole.  Hence,  in  the  molecular  state, 
this  element  must  be  dimorphous.  Both  its  molecules  must,  indeed,  be 
icosatoms.  But  in  one  of  these  molecules  the  acute  angles  formed  by 
the  equatorial  elements  with  the  axial  elements  will  be  peripherad,  in  the 
other  they  will  be  centrad.  Now,  though  we  are  as  yet  at  an  immense 
distance  from  those  resultant  forms  and  forces  which  must  determine 
the  forms  and  structures  of  visible  objects,  such  as  ciystals,  yet  it  is  only 
to  be  expected  that  these  two  kinds  of  molecules,  in  constructing 
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A'^in,  €!«:h  of  tL*i»  tiro  i<v.«i:#:ns  wiH  !»  pTrper  to  a  ceruin  tem- 

trie  «jn^  will  ^baz^-^  inv^  the  oti^r.  Xow.  diiin^  the  period  of  dumge 
it  w  r/nlj  to  be  exp^*rted  tLit  manr  sinzle  atoms  of  S*  will  be  set  free 
a&d  exii^t  J!ir.;rlr  AznoTiz  the  k>:r3A:oEi3  new  and  c!L  Consideriiig, 
then,  their  gr^yiAl^t:  shapes,  it  is  oalr  to  be  expected  that  they  will 
prerent  the  \fhTihtX  floiditj  of  the  hot  fcTi^tance,  and  keep  it  in  a 
rincid  state.     Now  this  is  known  of  snlphnr. 

Snl^nmtCtod  Hydrogen,  Hydnm^lniie  AciL — ^Haying  iaUen  into 
a  remark  on  the  subject  of  snlphor  in  the  xrifonn  state,  it  maj  be  here 
added,  that  obvionsl  j  the  proper  morphological  correction  of  the  Teiy  ob- 
late form  of  the  atom  of  {mlphor,  so  that  it  maj  be  capable  of  a  fnlly  in- 
dividualised or  aeriform  exii^tence,  is  not  an  atom  of  solphnr  on  each  pole 
of  a  central  atom,  which  manifestly  both  OTer-extends  and  overloads 
the  jK>les,  but  an  atom  of  hydrogen  only,  giving  (see  PL  L  fig.  ziz.) — 

4  4 

Hydro-stilphuric  acid,  4'  =  HSH  =  H^^=H,S.    Auct 

t 

This  is,  accordingly,  the  state  of  union  in  which  sulphur  escapes 
spontaneously  into  the  atmosphere,  when  bodies  which  contain  it  along 
with  hydrogen  are  undergoing  decomposition.  Happily  it  is  not  in- 
veterately  aBriform.  It  may  be  condensed  even  in  the  laboratory,  and 
the  liquid  has  been  found  to  have  a  density  of  about  '9,  while  the 
•olid  is  heavier,  so  that  we  may  r^ard  it  as  about  1.  I^  considering 
its  great  volume,  we  allow  it  two  aqueous  volumes,  we  obtain — 

It.  Crystals,  G...   M"  =   ?21J±^^>  =  105  Exp.  .9... I . 

Dut  wo  have  now  to  consider  sulphur,  not  in  relation  to  hydrogen,  but 
to  oxygon,  which  we  regarded  as  formed  in  the  abyss  along  with  it,  or 
rather,  indeed,  before  it. 

Sulphuroui  Aoid. — And  here  a  very  beautiful  structure  presents 
itHolf,  though,  considering  the  demand  of  H  and  0  when  they  meet  to 
lapse  into  aq,  it  is  not  easy  to  believe  that  it  is  ever  constructed  in  the 
rupid  and  rude  processes  of  the  laboratory.  The  tetratom  of  sulphur, 
which  forms  the  body  in  the  atom  of  sulphuretted  hydrogen  (see  PL  I. 
flg.  XIX.),  has  three  sulphic  arms,  which  stand  out  from  the  axis  naked, 
whilo  yet,  from  their  dissimilarity  to  oxygen,  they  must  tend  to  be 
oovoriHi  or  capped  by  this  universal  parasite.  If,  then,  the  oxygen 
present  do  not  first  carry  off  the  hydrogens  of  the  poles,  and  lapse  along 
with  thorn  into  moisture,  we  may  possibly  have  a  sulphuretted  hydrogen 
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or  hydrosulphoric  acid,  its  equatorial  region  mailed  in  oxygen.  Its  for- 
mtda  must  be  that  of  the  sulphurous  acid  of  the  unitary  chemistry,  and 
a  very  fine  acid  it  must  be. 

+ 

+  4 

Sulphurous  Acid,  8881^^888  =  H,S©8  =  H^SOj.    Auct 

t 

But  if  we  are  uncertain  about  admitting  this  beautiful  acid  as  a 
chemical,  there  is  another  which  obtrudes  itself  upon  us,  though  only 
in  a  transient  way,  yet  as  most  certain,  and,  as  we  shall  find,  justly  en- 
titled to  the  name  of  an  acid,  though  it  be  not  '^  a  salt  of  hydroge'n." 

Thus  the  forms  of  S  and  O  are  no  less  dissimilar  to  each  other  than 
those  of  H  and  0,  to  which  they  are,  in  fact,  highly  analogous.  Given 
an  atom  of  S,  then,  to  an  atom  of  O,  they  will  unite,  as  H  and  O  unite. 
But  while  HO  lapses  in  aq,  SO  can  experience  no  such  change.  The 
single  atom  of  SO  is,  however,  dissymmetrical,  and  cannot  exist  in  the 
free  state.  But  it  is  to  be  remembered  that  oxygen  does  not  exist  in 
the  free  state  in  single  atoms,  but  in  doubled  atoms.  What  we*  are  to 
expect  in  nature,  then,  is  not  SO  in  single  atoms,  but  in  coupled  atoms. 
Now,  these  are  symmetrical,  and  may  exist  in  the  free  state.  They 
obviously  consist  of  equal  weights  of  sulphur  and  oxygen — 

t 
Sulphous  Acid,    g    =  S©S  =  SO,.     Auct. 

+ 

Now,  here  we  have  an  aeriform  element  whose  poles  are  trigonal  or 
lance-shaped,  the  same  as  if  they  were  atoms  of  hydrogen ;  and  beneath 
these  poles  there  is  oxygen.  Since,  therefore,  such  a  molecular  struc- 
ture in  the  case  of  hydrogen  implies  acidity,  we  infer  that  this  is  an 
acid,  that  is,  it  will  change  vegetable  blues  to  red,  and  have  a  taste 
which,  unless  covered  by  some  stronger  taste,  will  be  more  or  less  sour. 

But  such  a  molecule  is  in  a  high  degree  prolate.  Under  the  law  of 
symmetry  and  sphericity,  its  axis  is  much  too  long  for  its  equator.  May 
it  not,  then,  by  doubling,  or  else  by  dedoubling,  improve  its  condition 
in  this  respect  1  Plainly,  it  may  do  so  by  doubling.  The  four  atoms  of 
S,  in  two  atoms  of  SOS,  may  assume  the  molecular  state  of  B*,  which 
may  become  the  body  of  a  doubled  molecule,  while  the  atoms  of  (D  wUl 
betake  themselves  one  to  each  pole.     Thus  we  shall  have — 

00 

C30  4 

Sulphurous  Gas,     ►fi     =  ©S®  =  SO,.    Auct. 

00 
00 

Here,  then,  we  have  another  aeriform  element  more  stable  than  the 

last,  not  only  in  consequence  of  being  more  spherical,  but  in  consequence 

of  having  its  poles  capped  by  oxygen,  and  consequently  protected  from 

the  further  attacks  of  that  corroder.     Like  SO  and  SOS,  it  consists  of 
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equal  weights  of  sulphur  and  oxygen;  and  if,  when  in  the  serifonn 
state,  each  unit  of  oxygen  gas  retains  its  own  volume,  and  the  inter- 
mediate atom  of  sulphur  lie  between,  its  sp.  gr.  will  obviously  be  double 
that  of  oxygen  gas ;  as  is  the  case  with  sulphurous  gas. 

It  must  differ  now,  however,  materially  in  its  functioning  from  what 
it  did  before  it  doubled.  It  is  now  no  longer  an  acid.  It  is  rather  a 
deutoxide,  with  the  terminal  or  peripheral  atom  of  oxygen  only  loosely 
engaged.  Instead  of  reddening  vegetable  blues,  it  may,  therefore,  be 
expected  to  bleach  vegetable  colours,  and  perform  those  offices  generally 
which  result  from  the  impartation  to  coloured  substances  of  oxygen  in 
single  atoms,  that  is,  oxygen  in  the  most  active  state.  But  in  doing  so 
it  must  lose  the  SBriform  state,  and  then,  doubtless,  an  acid  form  will 
soon  again  appear. 

If  from  the  first  the  seriform  state  should  be  forbidden,  or  if  by  cold, 
or  pressure,  or  both,  it  should  be  abolished,  there  would  then  result  this 
substance  in  the  molecules  proper  to  its  element,  80.  Now,  of  that  ele- 
ment one  pole  is  pentagonal,  and  the  other  is  trigonal.  Its  molecule 
may,  therefore,  be  either  the  dodecatom  or  the  icosatom.  And  when  fully 
differentiated  and  most  stable  in  structure,  a  mass  may  consist  either  of 
dodecatoms  and  of  icosatoms  in  qqual  numbers,  or  of  the  one  sort  as  a 
nucleus,  and  the  other  circumscribing  it  according  to  the  law  of  sym- 
metry, which  expresses  the  relations  of  these  two  polyhedrons  as  long 
since  set  forth  by  geometricians.  In  either  case,  we  obtain,  as  the 
equation  of  specific  gravity — 

Concrete  Sulphons  Acid.  (S^*^  =    ^^   =    1-68.  Exp.  1 

Now,  sulphurous  gas  has  been  forced  down  into  a  liquid,  and  that  has 
been  solidified.  The  specific  gravity  of  the  liquid  has  been  found  to  be 
1*45,  and  that  of  the  solid  heavier.  And,  altogether,  may  we  not  fairly 
ask  whether  these  views  of  this  substance  do  not  go  much  fiaurther  than 
all  the  knowledge  that  we  otherwise  possess  in  explaining  the  seemingly 
anomalous  properties  of  the  first  products  of  burning  sulphur. 

In  our  theory  nascent  sulphurous,  or  sulphous  acid,  SO,  is  the  homo- 
logue  of  HO,  and  in  its  genetic  power  it  is  scarcely  less  important.  It  is 
the  beginning  of  mineral  nature,  as  HO  is  the  beginning  of  organic  nature. 

And  here  it  will  be  legitimately  asked,  If  SO  be  analogous  to  HO,  are 
we  not,  then,  on  the  access  of  moisture  to  the  fumes  of  burning  sulphur, 
to  expect  that — 

00  00 

t  t 

Hydrous  Sulphous  Acid,  OSaqSO  =  :i|c  the  homologue  of  ^  =  OHaqHO 

t  4.    (seep.  22). 

GO  00 
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as  alBO  that  the  aqneo-sulphous  combination  shall  possess  greater  stabi- 
lity than  the  purely  aqueous  1 

To  this  it  is  to  be  answered,  that  immediately  sulphurous  fumes  are 
admitted  to  water,  this  appears  to  be  the  combination  which  is  first  con- 
structed, and  it  has  been  obtained  in  cubical  crystals.  Its  unitary 
formula  is  H^0„  which,  contrary  to  what  is  usual,  is  the  double  of 
what  it  ought  to  be,  and  which  we  have  seen  to  represent  a  very 
different  substance  (see  p.  35). 

But  not  the  nascent  sulphous  acid,  but  the  full  bodied  sulphurous 
acid  also  combines  with  water,  and  in  this  case  not  with  moisture  merely, 
but  with  water  in  particles.  Thus  when  moist  sulphurous  fumes  are 
passed  through  a  freezing  mixture,  nitre-like  crystals  are  obtained, 
having  the  seemingly  strange  formula,  S0t.9H40.  Now,  when  this  is 
unravelled  and  doubled  (as  is  usually  necessary  with  chendcal  formxdss, 
because  they  are  cut  to  a  single  polar  element  as  the  controlling  sub- 
stance, instead  of  two,  as  ought  to  be),  we  obtain  simply  a  particle  of 
water  aq**,  with  an  atom  of  mature  sulphurous  gas,  (D)  j$(0),  on  each  pole, 
— ^the  form  of  the  particles  of  water  being,  no  doubt,  (OHaqHO)",  so 
that  the  whole  is  a  differentiated  dodecatom — 

The  Nitre-like  Crystals,  (D)S(D)(OHaqHO)(D)S(Q)  =  2(SO,.9H,0). 

It  is  to  the  nascent  hydrate,  however,  that  the  chief  interest  attaches. 
These  things,  therefore,  we  hurry  over,  leaving  it  to  the  reader^s  candour 
to  observe  how  many  seeming  arbitrary  phenomena  of  the  laboratory 
they  explain. 

Sulphous  changes  into  Sulphio  Add  (PL  L  fig.  xx.)— In  the 
hydrous  sulphous  acid,  OSaqSO,  the  axis  under  the  law  of  sphericity  is 
obviously  much  too  long.  The  poles  are  also  obviously  overloaded  by 
the  oxygens  which  they  cany.  A  transformation  may,  therefore,  be 
expected,  and  a  translation  of  the  polar  oxygens  to  the  equator.  But 
the  polar  oxygens  are  only  two  in  number,  while  the  symmetry  of  the 
hexagonal  equator  demands  three  oxygens,  one  on  each  alternate  seg- 
ment of  the  atom  of  aq.  What  is  wanted,  then,  and  all  that  is  wanted 
in  order  to  the  accomplishment  of  this  transformation,  is  the  supply  of  a 
third  atom  of  oxygen.  Now  this,  nature  is  ever  ready  to  supply  in 
many  ways ;  and  this  it  is  which  art  makes  its  point  to  supply  in  the 
usual  method  of  converting  the  fumes  of  burning  sulphur  into  oil  of 
vitriol  by  the  use  of  nitre.  Thus  sulphous  becomes  sulphic  acid  accord- 
ing to  the  equation —  qq 

t  t  . 

80,HO  +  0=*+oo   =    00*00*= SO,HO. 

t  t 

00 

t  Moist  sulphurous  acid       OU  of  vitriol, 

and  oxygen. 


38  THE  STSUCTUSE  OF  SULPHATES. 

Bat  of  them  thingB  hereafter.  Here  let  as  lathes'  iwdtgififr  the  eoone  ci 
natofe  in  fixing  the  fumes  of  binning  snlphor  vithoat  ptttjoomncnt  of 
the  ralphor. 

tM^utm,  m  nfter  Sl]^hintM.~In  the  atcMn  of  solphnrous 
gas  (Z%Z^  p.  35),  it  has  been  sUted  that  the  tenninai  atofms  of 
oxjgen  aie  onlj  looeelj  attached,  and  in  excess  of  what  is  needed  tfaoe, 
while  the  three  solphie  anns  of  the  equator  aie  naked  and  in  want  of 
oxjgen.  A  change,  therefoie,  in  the  distzibotion  of  the  oo^gen  mar  be 
expected.  Bat  in  order  to  effect  soch  a  change  eonsistentlj  with  the 
law  of  STnimeCzy,  a  kiger  sappl j  of  oxjgen  is  reqoired.  In  a  word, 
what  is  wanted  to  impart  a  trae  stabilitj  to  the  0Qinbinati<Hi  is  the 
differsntiation  of  it  bj  the  introdnction  of  metaUic  matter  in  the  axis 
and  the  capping  (so  as  to  protect  from  the  farther  attaeks  of  oxjgen), 
the  three  naked  eqoatorial  solphie  arms,  bj  oxjgensL 

Instead  of  the  coupled  atom  of  oxjgen,  then,  on  each  pole,  lei  as  sab- 
stitnte  for  one  of  the  atoms  of  this  non-metallic  element  some  metallic 
element  which  we  maj  denote  bj  the  sjmbol  X,  letting  the  remaining 
atom  of  oxjgen  be  oltimatel j  terminal ;  and  let  as  add,  as  has  been  par- 
pofied,  three  coupled  oxjgens  on  the  three  sulphic  anns ;  and  then,  on- 
doubtedl J,  we  shall  have  a  structure  which  is  finelj  differentiated,  being 
composed  in  part  of  non-metallic,  metaUoidal,  and  metallic  elements ; 
which  it  is  protected  both  on  the  equator  and  the  poles  from  the  farther 
attacks  of  the  oxjgen  of  the  world ;  and  which  orerhead,  maj,  in  point  of 
general  form,  be  regarded  as  sphericaL  Our  figurate  formula  is  but  a 
poor  representative  of  such  a  structure ;  jet  even  bj  inspecting  that 
formula  these  things  appear ;  as  also  that  its  composition  is  that  of  one 
atom  of  a  Sulphate,  which  we,  however,  must  call 


X 

A  Sulphurate,  888»t888  *  OXjSXO  =  M^SO*.     Auct. 


When  such  a  structure  is  considered,  it  will  be  seen  that  its  stabilitj 
cannot  but  be  great.  There  are  manj  such  in  nature.  And  here  we 
maj  mention  three  which  are  products  of  the  action  which  we  are  now 
considering,  the  first  of  which,  indeed,  we  might  have  constructed  in 
detail  but  for  the  lengthened  investigation  which  it  required.  Thej 
are  all  three,  isomorphs — ^the  first  common,  the  second  baric,  and  the 
third  barytic.  Supposing  that  their  molecules  are  all  the  differentiated 
dodecatom,  which  is  by  far  the  most  abundant  in  the  crust  of  the  earth, 
we  obtain  their  specific  gravitj  thus — 
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Anhydrite, G  =  (CaSCa)i  +  «  +  i  =  295  Exp.  2-90. 

Celestine, G  =  (SrSSr)i  + 1»  ■»■  ^    =  3-97  Exp.  3-95  . 

Barytes, G  =  (BaSBa)i  +  "  +  i  =  4-64  Exp.  470 . 

The  higher  synthesis  which  takes  place  in  organic  nature  succeeds 
not  unfrequently  in  doubling  the  sulphuric  structure  which  forms  the 
body  of  these  mineral  elements.  This  also  appears  to  be  frequently 
effected  by  the  chemist     Hence — 

Snlphnrio  Aoid— The  combination  S(Q)„  that  is,  sulphuric  acid 
commonly  so  called,  possesses  a  form  so  oblate^  that  if  more  than  one 
such  element  were  ever  neighbours  in  the  free  state,  they  would  certainly 
unite  in  couples ;  for  in  that  case  there  would  result  a  beautifully  differ- 
entiated dodecatom  consisting  wholly  of  oxygen,  with  an  atom  of  sul- 
phur on  each  pole.  It  appears  to  exist  in  the  taurocholate  of  the  bile 
and  elsewhere  in  nature.  The  chemist  also  has  succeeded  in  obtaining 
it,  though  always  in  a  very  impatient  state. 

/888^-888^         ^ 


Sulphuric  Acid,  i 


.  =  ^     ^   =  SOS  =  2S0,.    Auct. 


888^888/ 


Here  in  the  figurate  formula  on  the  right  hand,  representing  the  element 
of  anhydrous  siQphuric  acid  or  sulphuric  lanhydride,  that  element  is 
represented  as  a  differentiated  dodecatom,  the  body  composed  of  twelve 
atoms  of  oxygen,  the  poles  consisting  of  an  atom  of  sulphur  each.  But 
it  must  not  be  inferred  that  that  formula  gives  an  accurate  idea  of  the 
structure.  Thus  it  represents  the  body  of  the  molecule  as  double-walled. 
Now,  this  is  not  the  case.  It  requires  twelve  atoms  of  a  pentagonal  form, 
such  as  oxygen,  to  complete  the  dodecatom  all  round.  To  make  it  double- 
walled  twenty-four  are  required.  The  only  advantage  gained  by  giving 
the  formula  as  has  been  here  done,  is  that,  by  simply  counting  the  con- 
stituent elements,  we  can  immediately  ascertain  their  actual  number. 
As  a  general  rule,  however,  it  will  be  better  to  content  ourselves  as  to 
this  point  by  looking  to  the  numerals  in  the  literal  formula,  and  to 
construct  our  figurate  formulse  as  disks  of  molecules  merely,  giving 
generally,  indeed,  all  the  elements  in  the  axis  of  the  molecule,  but  as  to 
the  body  of  the  molecule,  giving  only  two  of  the  radial  parts  on  each 
side  instead  of  all  the  ten. 

As  to  the  specific  gravity  of  sulphuric  anhydride,  it  appears  to  attain  to 


y  >  ;'u^^*%  idst  v*«»5i.  •:.nj'r.ni*5Vtst  jii^«»aAt   iif  z^iA  JML  'Hue  & 
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Vrfra^j  v//wt  iC'/'^*^  »;.**?»:  siivl*?^:^*  «ziii&i  erOT-wicRL  LeK  loci.  a  =p:ie^ 
^v>,  i*^\^:ju,j  d  it  L»  WiS.  ''.^CxziLrd  ij  lie  cxpcj£^:a  cf  vMer/  be 
Ki'/0>M  t//  tr*^  *^>i»!*  f/  ii/vi*t.-iK:,  azki  a  rash  of  tbt  d«ter  may  be  cx- 
;^.V/i  t//  ly/ii  f^/Ii'^  X'/Vy  €9Kh  pcrle  lyYr.z  a  t£tzaS*:G  of  esIpK  az>i 
S^iiu'j^  f/nr  wrttuuslu,  tr*^  az^d  tenaicaly  vCl  immediatelT  £x  fi-or  aSons 
'/f  v|^  ai^'l  tfj^iTi^  Will  r»9ir'Jt  at  the  u^jcast 

UjflnUd  S-JpLriiic  Acid,    (aqS/J(Saq;. 

I^it  fi//w  Uii;  tdnu^TH  ha«  }jecf/me  so  wantiDg  in  vnitj  tbat  its  k»iger 
*'/fh*^yni  t$my  }m9  Mi;ipect^l,  expeciallj  as  the  solphnr  poles,  by  opening 
up  i$tUf  nirigli;  nUfum  td  wulph,  and  distiibnting  among  themaelTBB  the 
wai<rf  au/l  ib^;  oxyi^tm^  may  give  rise  to  a  new  molecular  species  of  ex- 
/| tiWtU*.  nimHn  ft;  arid  nymtxuiiry.   In  a  word,  we  may  have  the  equation — 

(fiJjH)0(H«Jj)     4Baii8ari  -  4.(80,2HO).    Auct 

( JliMiLtl  ( )il  of  Vitriol,  00  *  00^  =  aqSaqS  =  SO,  +  2H0.     Auct 

t 

Now  thin  Miruciuro  iH  dissymmetrical.     It  is,  therefore,  not  capable  of 

mxInIIiik  alorm  in  the  free  state.     Such  elements,  when  they  exist  in  the 

Miuiio  rnKion,  will  hurry  together  into  the  molecular  state.     And  as 

uoitluir  polo  In  pcmtogonal,  but  one  hexagonal  or  aqueous,  and  the  other 

triKonal  or  milphio,  we  may  expect  them  to  form  around  either  the  one  or 

ilut  oihnr,  and  wo  nuiy  say  the  latter  when  the  molecule  is  to  be  most 

Ntuliln.     Wo  may  oxpoct  the  molecule,  therefore,  when  most  stable,  as, 

lor  limUtUMs  whnii  it  has  withstood  a  severe  ordeal  such  as  long  con- 

tliniiul  itbulUtiou,  to  bo  the  icosatom  like  that  of  sulphur  it8el£    We 

Nlmll  thuN  have,  as  the  equation  for  its  specific  gravity — 

• 

(wiSmiS)*    20(45  +  246)     ,  „„  ^       ,  „, 
ThMlWW  Acid.U.-=l^'^^^^  .-^_^_'  =  1  79Exp.  175. 
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Here,  then,  as  usual,  vre  are  able  to  deduce  the  specific  gravity  as  nearly 
as  is  to  be  desired — for  the  second  decimal  place  depends  on  the  tem- 
perature. 

But  it  is  obvious  that  our  glacial  sulphic  structure  may  also  form 
into  molecules  with  the  hexagonal  or  aqueous  pole  centrad,  in  which 
case  the  molecule,  instead  of  consisting  of  twenty,  must  consist  of  thirty- 
six  membera  Can  we  then  obtain  any  evidence  of  this )  To  this  it  is 
to  be  answered,  that  plainly  it  is  not  in  high  temperatures  that  we  are 
to  look  for  such  a  molecule.  Neither  are  we  to  look  for  sulphic  acid  in 
nature  in  its  active  undifferentiated  state.  We  are  to  look  for  it  in  union 
with  some  metallic  oxide.  Let  us,  then,  suppose  a  molecule  of  the  glacial 
sulphic  acid,  with  its  aqueous  pole  centrad  to  be  formed  in  the  cool  of 
nature,  and  let  us  encrust  it  all  over  with  oxide  of  calcium  or  lime,  the 
oxygen  of  the  lime  on  the  periphery  of  the  molecule,  and  we  shall  ob- 
tain a  combination  which  must  be  neutral,  and,  up  to  a  certain  tempera- 
ture, stable.  Now,  as  to  composition,  this  is  obviously  that  of  gypsum 
or  selenite;  and  since  it  is  so  large  and  heavy,  let  us  allow  it  four  nom^l 
or  aqueous  volumes,  and  see  what  its  equation  of  density  gives  u& 

• 

Selenite,  oJ^'^f^^"  =  ^^^tVJ^^^  =  239 Exp.  2-3...2-4. 

4AQ  4AQ 

Hence  we  are  easily  able  to  understand  how  this  substance  should 
be  so  abundant  in  nature  that  scarce  any  land,  scarce  any  fountain,  but 
contains  more  or  less  of  it  Hence,  also,  we  are  able  to  see  why 
anhydrite,  secularly  exposed  to  moisture,  must  be  transformed  into 
gypsum  and  selenite. 

But  returning  to  the  laboratory,  may  not  a  stronger  oU  of  vitriol  than 
the  glacial  acid  be  obtained  by  longer  continued  ebullition  1  The 
glacial  molecule  is  still  moist  all  over.  May  not  that  surfEu^moisture 
be  completely  driven  off  by  boiling  1  To  this  it  is  to  be  answered,  that 
the  best  chemiste  have  found  that  they  could  not  wholly  drive  off  the 
second  atom  of  water.  Nay,  curiously  enough,  that  when  they  have 
done  their  best  in  this  direction  there  stiU  remains  about  -j^th  of  an 
atom  of  water  for  every  atom  of  monohydrated  acid.  This  seems  a  very 
capricious  result.  But  in  the  light  of  our  molecular  morphology,  does 
it  not  beautifully  explain  itself  ?  Thus,  an  atom  of  water  has  just  twelve 
summits  or  points  of  adhesion  for  such  a  structure  as  an  atom  of  oil  of 
vitrioL  What^  then,  more  likely  that  when  the  heat  and  the  boiling 
have  been  urged  in  a  way  which  the  icosatom  of  the  glacial  acid  can  no 
longer  endure,  that  molecule,  when  broken  up,  shall  distribute  its 
elements  around  atoms  of  water  as  nuclei,  twelve  of  them  fixed  on  every 
atom  of  aq.     This  would  explain  the  phenomenon  of  residuary  water 
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found  by  Marignac,  &c.    But  let  us  test  this  theory  aa  usual  by  deducing 
the  specific  gravity — 

(SaqS)**  +  aq      (12  x  245)  +  46 
Strongest  OU  of  Vitriol,  G...      '      Jq =-- r^K^ - 

1-843  Exp.  1-843. 

The  power  of  oil  of  vitriol  of  uniting  with  water,  and  of  detaining  it 
in  the  liqiud  state  in  opposition  to  its  tendency  to  spontaneous  evapor- 
ation, is  very  great,  and  many  are  the  interesting  hydrates  which  may 
be  produced. 

Thus,  when  exposed  a  sufficient  length  of  time  in  a  moist  atmosphere, 
instead  of  a  single  atain  of  vapour  attaching  itself  to  every  element  of 
the  sulphic  molecule,  as  in  the  glacial  acid,  a  particle  of  water  does  so, 
the  whole  molecule  being  thus  enclosed  in  a  liquid  sphere,  consisting  of 
as  many  particles  of  water  as  the  molecule  consists  of  elements  of  oil  of 
vitrioL  This  implies  that  a  quantity  of  oil  of  vitriol,  when  exposed  to 
a  damp  atmosphere,  increases  its  weight  between  six  and  seven  times 
(as  found  by  Newmans),  and  is  reduced  so  as  to  contain  only  13-13  per 
cent,  of  acid. 

The  ultimate  hydrate  (which  possesses  an  organic  structure  also),  is, 
when  a  single  element  of  acid  lies  as  a  nucleus  or  axis  in  the  centre  of 
a  differentiated  dodecatom  of  water,  which  implies  no  more  then  1*07 
per  cent,  of  acid.  And  this  is  certainly  the  hydrate  which  ought  to  be 
used  for  therapeutic  purpose&  But  it  remains  to  be  ascertained  whether 
the  icosatomic  molecules  can  be  broken  up  or  digested  in  water ;  and, 
consequently,  whether  such  a  hydrate  as  this  can  be  prepared.  That 
they  can,  by  boiling  till  the  density  of  the  liquid  reaches  1  '843,  has 
been  shown.  Perhaps  by  swamping  acid  of  this  density  with  water 
the  reconstruction  of  icosatomic  molecules  might  be  prevented. 

Sulphides  and  Sulphurides. — As  the  Plutonic  element,  which  we  are 
now  considering,  is  intermediate  in  form  and  structure  between  non- 
metallic  on  the  one  hand,  and  metallic  on  the  other,  it  unites  readily 
with  both  classes  of  substances.  And  here  it  is  interesting  to  observe, 
that  as  nature  gives  both  sulphic  and  sulphuric  oxides,  so  does  it  also 
give  metallic  sulphides  and  sulphurides.  This  we  are  able  to  ascertain 
for  certain  by  applying  the  test  of  specific  gravity. 

Thus,  if  we  take  one  element  of  sulphur  vapour  (PI.  I.  fig.  xxi.), 
and  conceive  it  to  exist  in  the  free  state  secularly,  while  the  law  of 
symmetry  and  sphericity  is  taking  secular  effect  upon  it,  the  ultimate 
issue  must  be  the  spherifying  of  its  over-extended  and  over-loaded 
poles;  in  a  word,  the  transformation  of  8^  which  is  i}jf.^  into  }fi^ 
that  is,  as  might  be  shown,  the  ultimate  substitution  for  an  atom  of 
sulphur  of  an  atom  of  the  crackling  combustible  metal  zinc,  thus  giving 
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ultimately  to  nature,  instead  of  an  indefinite  continuance  of  sulphur 
vapour,  an  element  of  blende  (PL  L  fig.  xxii.)  Now,  supposing  this 
beautiful  structure  to  concrete,  as  usual,  in  dififerentiated  dodecatoms, 
each  occupying  a  normal  volume,  we  obtain,  as  the  equation  of  its 
density — 

S.ulphurideof  Zinc,  G...!^)'^"""^  =  ''^'"'^620^  '"'^  ^ 

4-1 5  Exp.  4-16. 

Blende  thus  contains  an  atom  of  sulphur,  and  is  a  sulphuride  or 
sulphuret.  But  that  all  combinations  of  metals  with  this  element  are 
not  so  is  shown  by  another  beautiful  mineral,  galena.  Thus  the 
specific  gravity  of  galena  is  known  to  be  7*4.  Kow,  either  the  formula 
PbS*Pb,  or  SPbS,  suits  equally  well  the  conditions  of  the  analysis 
of  galena.  But  the  former  having  pentagonal  poles,  must  form  into 
dodecatomic  molecules.  Now  these,  if  differentiated  as  usual,  would  give, 

4 

G . . .  S    ^^    '  =  1 0-34,  or  possibly  5 -1 7  if  occupying  two  volumes. 

AQ 

But  of  SPbS,  both  poles  being  trigonal,  the  molecule  must  be  the 
icosatom.     Now,  trying  this,  we  obtain — 

Sulphide  of  Lead,  (SPbS*  _  20(40  +  520  -i-  40)     ,-.  ^       <.. . 

AQ       ~  1620  ""  ^ 

Let  these  remarks,  then,  suffice  on  the  most  interesting  but  very 
formidable  element,  sulphur,  which  meets  us  so  early  in  our  lesearck 
I  suppose  chemists,  notwithstanding  their  present  contempt^  will  be 
obliged  to  look  into  these  matters  by-cmd-by. 

Selenium,  Tellurium. — ^The  possible  occurrence,  in  regions  of  great 
compression,  either  past  or  present,  of  tetradic  tetrads,  or  tetrads  each  of 
whose  four  angles  consists  of  four  material  units,  instead  of  one  only,  as 
has  been  already  explained,  leads  us  to  look  in  nature  for  two  other 
isomorphs  of  sulphur--one  composed  of  baric  hydrogens,  and  the  other  of 
baric  hylagens,  instead  of  common  hydrogen  and  hylagen.  As  to  a 
sulphur-form  composed  of  common  hydrogen,  indeed,  it  is  not  known, 
nor  need  we  expect  to  find  in  the  free  state,  at  the  surfjEu^e  of  so  small  a 
planet  as  ours,  an  element  the  cohesion  of  whose  parts  must  be  so  slender 
as  this.  But  including  it  in  the  series,  for  the  sake  of  completeness, 
our  molecular  morphology  gives  us  as  the  sulphic  series  of  forms  the 
four  following,  to  which,  in  the  last  column,  I  have  added  names 
of  elements  from  the  common  tables  which  have  the  same  atomic 
weights. 
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fltm 

Light  Solphor, 
Common  do. 
Baric       do. 

'  6H 
5H 

=      100     »     20 
=     160     =     32 
=     400     =     80 

(Phoephur.) 

Snlphnr. 

Selenimn. 

Barytic    do. 

L  5J|il 

-     640     =  128 

Telluriam. 

The  third  is  four  times  the  weight  of  the  fiist,  and  the  fonrth  four 
times  that  of  the  second.  As  to  the  fact  that  the  experimentally  deter- 
mined atomic  weight  of  selenium  is  nsuallj  given  at  79*5,  instead  of  80, 
this  is  in  no  degeee  adverse  to  onr  views.  From  all  molecnles,  and 
especially  £rom  baric  and  baiytic  elements,  single,  and  sometimes  even 
several,  units  are  apt  to  go  off^  and  so  to  be  missing  when  the  substance 
comes  to  be  weighed.  In  the  state  of  vapour,  when  hot  enough  to  exist 
as  S^  Se^  and  Te\  their  densities  are,  as  nearly  as  could  be  expressed  in 
the  theoretic  ratios,  thus — 


Exp. 

Theory. 

Sulphur  vapour,    .     . 

.     .     2-23     .     . 

.     .     2-25 .  .    8 

Selenium  vapour, .     . 

.     .     5-68    .     . 

.     .     6-6    .  .  20 

Tellurium  vapour. 

.     .     900    .     . 

.     .     9-0    .  .  32 

Also  in  the  concrete  state,  could  they  attain,  as  sulphur  does,  to  the 
molecule  of  culmination,  that  is,  the  icosatom,  the  density  of  selenium 
should  be  4*92.  Now,  it  has  been  found  4*8,  indicating  a  mixing  in  the 
mass  of  lesser  molecules.  Tellurium  in  icosatoms  should  weigh  7*88. 
But  this  rare  substance  has,  as  yet,  been  found  only  with  a  density  of 
6*32,  the  structure  of  the  molecule  giving  which  need  not  be  set  down, 
as  experiment  is  wanting. 

And  here,  though  it  is  insupportably  tedious,  and  wasteful  of  type, 
to  be  reminding  the  reader  of  every  verification  as  it  presents  itself,  may 
I  not  ask  whether,  in  this  view  of  the  nature  of  selenium  and  tellurium, 
we  have  not  as  perfect  a  theory  of  these  rare  substances,  and  of  their 
relation  to  sulphur,  as  could  be  desired)  And  if  it  be  found  that  this  is 
not  a  solitary  case,  but  that  other  groups  of  substances,  similarly  analo- 
gous among  themselves, — such  as  chlorine,  bromine,  and  iodine ;  potas- 
sium, rubidium,  and  caesium ;  calcium,  strontium,  and  barium ;  phos- 
phorus, arsenic,  vanadium,  antimony,  bismuth — are  also  similarly 
common,  baric  and  barytic,  or  mixed  isomophe  of  the  same  stractures, 
there  must  be  something  in  these  views  which  is  more  than  mere 
imagination.  Besides,  let  the  reader  be  as  blind  as  he  finds  himself 
to  all  the  insight  and  beauty  which  appears  to  the  author  to  belong  to 
the  theoiy  of  molecular  nature,  which  is  here  unfolded,  and  as  averse 
to  every  attack  on  the  existing  philosophy  of  chemistiy  as  he  may  be, 
what  is  to  be  made  of  our  deduced  specific  gravities? 

It  is  said  in  opposition  to  such  a  view  of  the  nature  of  oxygen  and 
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sulphury  that  both  these  elements  are  undecomposable  and  simple,  while 
these  structures  of  ours  are  molecular,  and  ought  to  be  decomposable. 
The  answer  is,  that  oxygen  and  sulphur  have  been  found  to  be  undecom- 
posable only  under  a  certain  ordeal,  that,  namely,  of  the  chemist's 
laboratoiy.  But  that  ordeal,  when  compared  with  Plutonic  or  abyssal 
volcanic  fire,  is  as  nothing.  I^ow,  oxygen  and  sulphur,  before  they  have 
come  into  the  hands  of  the  chemist  at  all,  have  withstood  and  escaped 
undecomposed  from  the  Plutonic  action  and  the  volcano.  Surely,  then, 
they  are  not  to  be  expected  to  break  up  in  the  hands  of  the  chemist ! 
The  inference  that  the  particles  of  bodies  are  undecomposable  in  their 
own  nature  and  simple,  because  chemists  have  not  hitherto  succeeded  in 
decomposing  them,  is  a  manifest  fallacy,  which  it  is  wonderful  that  it 
should  ever  have  obtained  the  currency  which  it  has  obtained.  Is  it 
said  that  such  an  inference  is  a  legitimate  induction,  and  that  the 
soundness  of  the  inductive  logic  is  not  to  be  questioned  1  Be  it  so. 
That  same  logic  on  this  occasion  presents  to  us  a  set-off  against  itself, — 
a  set-off  which  leads  distinctly  to  the  inference,  that  comparatively 
heavy  elements,  such  as  oxygen  gas  and  sulphur,  are  not  undecomposable 
in  their  own  nature,  though  chemists,  in  the  present  confessedly  imperfect 
and  advancing  state  of  their  art,  may  not  be  able  to  decompose  them. 
Thus,  as  the  analytical  apparatus  of  the  laboratory  has  been  improved, 
more  and  more  substances,  previously  found  to  be  undecomposable,  have 
yielded  to  decomposition ;  so  that  now  out  of  many  thousands  only 
between  sixty  and  seventy  resist.  Does  not  the  inductive  logic,  then, 
call  upon  us  to  infer  that  as  our  analytical  appliances  are  farther  im- 
proved, more  and  more  of  these  residuary  substances  will  yield  also,  and 
among  these  oxygen  and  sulphur  perhaps  f  Thus,  this  popular  logic 
contradicts  and  so  corrects  itself.  But  it  were  a  better  use  of  it  to  say, 
that  since  man,  with  his  merely  mimic  appliances,  and  his  merely 
momentary  experiments,  can  decompose  or  transform  so  many  of  the 
particles  of  bodies,  it  is  only  to  be  expected  that  Nature,  with  her  tre- 
mendous forces  operating  during  untold  ages,  will  decompose  or  transform 
them  all, — ever  providing  that  the  form  and  structure  of  each  shall  always 
be  in  statical  harmony  with  the  dynamical  conditions  of  its  existence. 


CHAPTER  VI. 

THE  ALKALIES  AND  ALKALINE  EARTHS. 

It  lias  been  supposed  that  oxygen  might  possibly  be  conBtracted 
in  the  seething  abyss  of  bitetrads,  and  escape  in  a  free  and  uncombined 
state.  But  in  all  ordinary  circumstances,  at  least,  it  is  obvious  that 
this  is  not  to  be  expected.  It  is  obvious,  on  the  contrary,  that  in  all 
ordinary  circumstances  the  empty  hollow  poles  of  every  atom  of  oxygen, 
as  fast  as  that  atom  is  formed,  wiU  be  packed  with  the  bitetrads  which 
are  swarming  all  aroimd ;  for  each  hollow  oxygen  pole  is  precisely  a 
mould  for  five  bitetrads  when  united  by  a  terminal  edge  in  each  as  a 
common  axis  for  all  (see  PL  II.  fig.  i.  w).  What  we  are  to  expect, 
then,  in  the  abyss  in  the  first  instance,  is  not  oxygen  in  the  pure  or 
free  state,  but  oxygen  with  atoms  of  this  new  element,  packed  and 
welded  into  its  poles  (see  PI.  II.  fig.  ii.  Na). 

Magnminm,  Caloinm,  Strontium,  Barium. — When  oxygen  is  still 
scarce,  we  may  also  expect  this  new  element,  o^,  doubled  in  each  pole 
of  the  medial  atom  of  oxygen ;  for  in  this  new  element  the  metallic  or 
five-fid  pole  is  also  a  mould  for  its  own  metalloidal  or  lens-shaped  pole, 
as  well  as  for  the  poles  of  oxygen.     We  shall  thus  have — 

Ka...     GO     and     S     ...K  (see  PL  II.  figs.  ii.  and  lu.) 

Kow  both  these  may  be  expected  to  be  undecomposable  in  the  laboratory 
— (1.)  Because  the  medial  element,  oxygen,  is  such  a  perfect  coupling 
joint  for  the  polar  elements ;  (2.)  Because  both  a  single  and  double 
atom  of  vx;,  such  as  exists  in  'K,  is  dissymmetrical  and  heteropolar,  and 
incapable  of  separate  existence  ;  and  (3.)  Because  where  the  axis  of  a 
molecular  structure,  when  compared  with  the  equatorial  diameter,  is,  so 
long  as  in  these  elements  there  must  exist,  under  the  law  of  sphericity,  a 
powerful  force  in  the  axis  to  shorten  it,  and,  consequently,  to  press  and 
weld  all  the  constituent  parts  together. 
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But  these  new  structures  are  not  to  be  expected  to  be  found  in  nature  in 
this  naked  state.  As  has  been  shown  elsewhere  at  length  (see  A  Sketch, 
&c,Part  II.  p.  76),  such  five-fid  poles  are  metallic,  while  oxygen  is  whoUy 
non-metallic.  As  atoms  of  the  latter,  then,  ar^  further  developed  in  the 
abyss,  they  will,  in  virtue  of  their  dissimilarity  to  the  newly  constructed 
metallic  elements,  unite  and  cover  their  metallic  poles,  and  thus  secure 
our  new  structures  &om  the  further  attacks  of  oxygen  (in  virtue  of 
the  repulsion  which  exists  between  identicals).   We  shall  thus  obtain — 


(ONaO)         S      and     S         (OKO). 


And  in  these  structures  we  see  a  great  degree  of  symmetry  along  with 
admirable  differentiation,  and  a  complete  protection  from  the  further 
attacks  of  oxygen,  the  distribution  of  that  element  in  the  structures 
being  perfect  already.  Thus,  there  is  one  atom  in  the  equator  and  one 
on  each  pole.  And  such,  generally,  is  the  perfection  which  attaches  to 
the  "  sesquioxide,"  a  combination  which  exists  in  nature  to  a  far  greater 
extent  than  is  commonly  observed. 

But  both  these  structures,  especially  that  with  double  polar  elements, 
have  the  great  fault  of  existing  in  opposition  to  the  law  of  sphericity ; 
the  axis  in  both,  especially  the  latter,  being  much  too  long  for  the  equa- 
torial diameter.  When,  therefore,  they  exist  in  the  seriform  state,  or 
single,  or  are  anyhow  prevented  from  placing  themselves  as  radii  in  an 
isometrical  moleciUe,  they  will  tend  to  dedouble,  or  part  into  two,  at  the 
equator ;  so  that  when  halved,  each  half  may  be  more  nearly  spherical 
than  the  whole. 

In  order  to  success  in  dedoubling,  however,  these  two  conditions  are 
necessary — (1.)  The  equatorial  element  must  be  capable  of  opening  up 
symmetrically;  and,  (2.)  Each  half,  when  separate,  must  be  symmetrical 
on  both  sides  of  its  own  equator.  Now,  both  these  conditions  may  be 
here  fulfilled.  The  equatorial  element  in  both  is  an  atom  of  oxygen ; 
and  though  we  have  hitherto  viewed  the  atom  of  oxygen  as  consisting 
of  five  bitetrads  leaning  on  each  other  face  to  face,  yet  it  may  be  equally 
viewed  as  consisting  of  two  coronet-shaped  elements  (see  PL  II.  fig.  iv. 
Be),  each  composed  of  five  tetrards,  and  both  locked  into  each  other. 
And  it  may  be  shown  that  into  two  such  coronet-shaped  elements,  the 
atom  of  oxygen,  in  its  secular  transformation  &om  the  non-metallic 
into  the  metallic,  tends  to  unlock  and  dedoubl& 

Our  two  metallic  elements,  then,  'Na  and  'K,  in  the  circumstances 
stated,  will  dedouble,  and  will  be  transformed  into  two  new  ele- 
ments, both  the  poles  in  each  similar  to  the  other,  and  both  elements 
similar  to  each  other,  only  that  the  one — namely,  that  resulting  from 
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the  dedoubling  of  *K — ^will  have  a  longer  axis  Hum  the  other,  oorres- 
ponding  to  ite  greater  atomic  weigh! 

Ab  to  their  atomic  weighty  it  will  obrioiuly  he  in 

•Na      40  +  40  +  40      ^^   .        lo     v      tt      i      ^r 
_  s =  60,  t.e,  =  12,  when  H  =  1  =  Mg. 

And  it  will  he  in 

'g  =  ^^^^^^^f^^^^=100,t.e.  =  20,whenH  =  l=Ca. 
2  2 

Our  elements  obtained  hy  the  dedonbling,  then,  of 'Na  and  'E  have  the 
atomic  weights  of  magnesium  and  calcium. 

Further,  as  to  their  specific  gravities.  Supposing  that  under  the  law 
of  redintegration  being  dedoubled  elements,  they  tend  to  go  in  couples, 
when  forming  into  dodecatoms,  and  that  as  hitherto  obtained  in  the 
laboratoiy,  the  dodecatom  of  magnesium  is  undifferentiated,  and  that  of 
calcium  differentiated  in  the  slightest  manner,  we  obtain  the  foUowing 
equations : — 

Their  relations  to  oxygen,  also,  in  their  dedoubled  state,  as  compared 
with  their  original  state,  is  very  interesting.  Thus,  taking  for  them  in 
their  original  state  any  strange  names  (since  in  that  state  they  are  not  to 
be  expected  in  nature),  as,  for  instance,  for  that  with  single  metallic  poles 
the  name  Sodhium,  and  for  that  with  double  metallic  poles  Kalhium, 
and  using,  as  we  have  done  already,  the  spiritus  asper  (the  h  of  the 
Greek  alphabet)  in  the  literal  symbols  as  equivalent  to  the  same  letter 
which  we  have  introduced  into  the  familiar  names,  we  obtain— 

Dioxide  of  Sodhium,  ONaO  or  KaO,  =  2MgO,  Monoxide  of  Magnesium. 

c  c 

Dioxide  of  Kalhium,  OKO  or  KO,  =2CaO,  Monoxide  of  Calcium. 

Thus  our  theory,  while  it  gives  us  very  early  in  the  Plutonic  abyss 
magnesium  and  calcium,  gives  them  as  protoxides,  that  is,  as  they 
occur  in  nature.  And  this  we  hold  to  be  no  slender  verification  of  our 
views,  since  silica  and  carbonic  acid  occur  as  dioxides,  and  alumina 
and  iron  as  sesquioxides,  that  is,  as  structures  analogous  to  those  in 
their  nascent  state,  from  which  magnesia  and  lime  have  been  here 
obtained  by  dedoubling. 

And  now  our  theory  awakes  a  most  interesting  suggestion  with  re- 
spect to  calcium.  Thus,  as  now  obtained  (by  the  dedoublement  of 
{>ota8hium),  it  is  a  bi-polar  metal,  with  a  non-metallic  equatorial  region. 
Its  molecular  structure,  therefore,  morphologically  considered,  is  by  no 
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means  perfect.  But  its  atomic  weight  is  100.  It  therefore  consists  of 
the  material  of  20  atoms  of  hydrogen.  Now,  20  is  precisely  the  number 
of  atoms  of  hydrogen  which  is  required  to  construct  a  most  perfect 
icosahedral  metallic  molecule  (see  PL  I.  fig.  v.  H„).  Under  the  sus- 
tained operation,  therefore,  of  the  law  of  symmetry  and  sphericity,  our 
theory  leads  us  to  infer  that  the  atoms  of  calcium  will  undergo  a  secular 
perfectionment,  so  that  at  any  epoch  there  may  exist  in  nature  two 
varieties  of  calcium,  whose  properties  will  be  by  no  means  the  same  in 
eveiy  respect.  Moreover,  since  they  are  so  dissimilar,  they  will  tend  to 
unite  when  they  meet,  and  thus  there  will  result  a  third  variety  of 
calcium,  of  double  the  atomic  weight,  and  a  much  more  powerful  agent 
than  either  of  the  others.  These  inferences  it  is  for  chemists  to  inquire 
into,  when  they  shall  think  it  worth  their  while. 

But  an  inference  that  is  more  interesting  than  any  of  these  must 
not  be  omitted  here,  for,  from  these  views,  it  follows  that  if  nascent 
hydrogen  could  be  condensed  into  its  culmination  molecules,  that  is, 
into  icosatoms,  and  to  these  molecules  a  solidarity,  which  should 
prove  to  be  invincible  in  the  laboratory,  could  be  imparted,  then 
the  condensed  hydrogen  would  constitute  calcium.  And  here  it 
might  be  shown  that  such  conditions  as  might  be  expected  to  pro- 
duce such  solidarity,  exist  in  organised,  especially  in  animal  structures. 
With  these,  however,  we  have  nothing  to  do  at  the  present  stage 
of  our  progress. 

But  this  is  the  place  to  call  to  mind  that  the  poles  of  the  median  atom 
of  oxygen  in  the  sodhium  and  potashium  forms  may  be  packed  by  baric 
and  barytic  elements,  as  well  as  by  common  elements ;  and  now  let  us 
ask  what  shall  we  obtain  by  dedoubling  in  that  case  ?  And  here  we 
may  confine  our  attention  to  potashium,  partly  because,  in  consequence 
of  the  great  length  of  its  axis,  its  dedoubling  may  be  depended  upon, 
and  partly  because  the  atomic  weights  of  baric  and  barytic  sodhium, 
and  then  halves  resulting  from  dedoubling,  are  in  such  simple  ratios 
with  one  another  and  with  common  sodium,  that  it  does  not  appear 
how  they  could  be  expenmentaUy  distinguished  from  one  or  more 
atoms  of  the  same  element. 

Baric  potashium,  then,  when  dedoubled,  must  give  a  metallic  element, 
which  must  be  analogous  to  calcium  in  its  properties,  and  whose  atomic 
weight  must  be — 

100  -I- 100  +  40  +  100  4.  100     440     ^^^  .      , ,     ^      „      , 
o ^  "2"  ^  ^^^'  *•*•  *^  ^^^^  H  =  1. 

It  therefore  represents  strontium. 

Similarly  barytic  potashium  must  give  an  analogous  element,  whose 
atomic  weight  must  be — 

D 
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160  4^160  4^40^160^160     6S0     ^,^   .     ^^    ^      „      , 

5 =  -5-=  ^^y  ^^  ^  ^^»«"  H  =  1 . 

It  taendofn  repnuKiits  Imuiujil 

Mofearer,  under  the  law  of  Tedintogimliaii,  the  stums  of  both  of  tiiese 
metals,  like  those  of  msgnemnm  snd  csldum,  will  tend  to  go  in  coaplea, 
so  that  they  also  wiU  seem  to  hare  doaUe  their  tme  atomic  weights, 
and  will  have  onlj  one  ealoiific  focus  for  a  oonple  of  atoms.  They  wiU 
aUo  be  given  to  nature  as  protozidea.  And  thns^  like  the  other  membors 
of  the  gxonp,  we  may  expect  them  in  nmon  with  solphnncy  or  solphic, 
or  carbonic,  or  other  scid. 

Magnesia  in  nnion  with  sulphic  acid  and  water,  idien  the  qnantity 
of  aqueous  matter  which  it  tends  spontsneonsly  to  include  in  its  struo- 
ture,  when  crystallined  below  freezing  is  present^  constitutes  a  very 
beautiful  and  typical  molecule.  It  is  most  shortly  written  by  chonists 
Mg,S04.12H,0,  where  8  represents  a  tetntom  of  S  according  to  our 
views,  and  0  two  atoms  of  oxygen.  The  formula,  therefore,  becomes  to 
us,  MgjB^O^  24HO.  Now,  separating  this  chaos  into  those  combinations 
which  are  known  to  tend  to  form  in  nature  when  such  elements  meet 
together  in  such  numbers,  that  is,  separating  them  into  magnesia  MgO, 
glacial  sulphic  acid  S0'.2H0,  and  water  of  crystallisation,  we  obtain 
immediately  a  finely  differentiated  dodecatom,  the  body  consisting  of 
(HOaq)'*,  the  poles  constituted  by  two  atoms  of  magnesia,  each  sur- 
mounted by  an  atom  of  glacial  acid.  Adopting  the  astronomical  symbol 
of  the  last  sign  of  the  zodiac  to  stand  for  an  atom  of  magnesium,  we  may 
thus  give  a  figurate  formula  of  this  beautiful  structure^  which  may  show 
something  of  it  to  the  eye. 

t 

oo-X-oo* 

t 


Epwrn  Salt  (cry«talli«ed        ^<?     %*'  M&S04,7H,0.  +  6H,O 

below  zero),  Jc'**^^**^*  ^^^^ 

T 

00^00* 

* 

But  this  is  the  element  of  Epsom  salt  when  in  solution.  Its  form, 
it  will  be  seen,  is  eminently  prolate.  When,  therefore,  the  aqueous 
mantle  by  which  it  may  render  itself  spherical  in  solution  evaporates, 
these  elements  must  place  themselves  as  radii  in  an  isometrical  molecule. 
And  what  must  be  the  structure  of  that  molecule  f    To  this  it  is  to  be 
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answered,  that  both  polea  are  atoms  of  aq ;  the  molecule,  therefore,  must 
be  aquaform,  that  is,  it  must  consist  of  36  parts,  each  similar  to  the 
one  here  figured,  with  the  omission  of  the  lOaq  on  the  body.  Now, 
in  that  case,  allowing  its  volume  to  be  that  of  the  molecule  of  ice 
( =  16AQ)  we  obtain  the  following  equations  of  sp.  gr. — 

Epsom  Salt,  G...<^52?f^^5i2r=  1- 708  Exp.  1-7...  1 '8. 

Here  then,  besides  obtaining  the  specific  gravity  of  this  salt  a  priori,  we 
have  a  verification  of  the  structure  which  we  have  assigned  to  the 
particle  of  water  (see  p.  23) ;  as  may  also  be  obtained  by  constructing 
the  molecule  of  gypsum,  sal-ammoniac,  &c. 

An  inspection  of  our  figurate  diagram  serves  also  to  explain  the  weU- 
known  relations  of  this  salt  to  aqueous  matter  under  variations  of  tem- 
perature. Thus  it  has  been  found,  that  when  crystallised  at  several 
degrees  below  the  freezing  point,  instead  of  14,  as  usual,  it  contains  24 
atoms  of  aqueous  matter.  In  that  case  plainly  the  body  of  the  common 
salt  is  expanded  by  the  incidence  of  an  atom  of  aq  on  each  of  its  ten  atoms 
of  HO.  In  this  state,  as  the  most  perfect,  it  is  represented  in  the  dia- 
gram. When,  on  the  other  hand,  the  solution  is  concentrated,  and  crys- 
tallisation takes  place  when  the  solution  is  warm,  the  crystals  contain 
only  12  atoms  of  aqueous  matter,  that  is,  the  two  atoms  of  aq  on  the 
two  poles  are  omitted  as  those  on  the  body  are,  except  at  a  very 
low  temperature.  And  when  sufficient  heat  is  applied,  it  is  found  that 
all  the  water  may  be  driven  ofif  except  two  atoms,  that  is,  the  aqueous 
body  consisting  of  HO*®  is  dispersed,  and  only  the  two  atoms  of  aq, 
which  form  the  nuclei  of  the  two  atoms  of  sulphic  acid,  and  which  are 
necessary  to  its  existence,  remain. 

The  same  rationale  applies  to  other  sulphates,  &c.  And  surely  it 
will  not  be  denied  by  any  one  who  has  followed  what  has  now  been 
advanced,  that  our  molecular  morphology  gives  an  insight  into  such 
matters  which  it  \a  delightful  to  possess.  But  the  chemist,  it  appears, 
has  no  toleration  for  it.  Well,  at  any  rat-e,  let  us  proceed.  There  is  a 
time  to  come. 

Another  remark,  however,  respecting  our  atom  of  calcium  may  here  be 
made.  Suppose  it  does  not  attain  to  an  internally  symmetrical  structure, 
by  being  transformed  into  the  isometrical  icosahedron  H**,  PL  I.fig.  v.,  it 
may  yet  become  internally  symmetrical  as  a  bipolar  metal,  by  the  transfor- 
mation of  its  polar  atom  of  vi;  =  5^  into  an  atom  of  O,  also  «=  5^.  Now 
this  is  often  to  be  expected  in  the  secular  course  of  nature,  and  in  this 
case  the  wholly  metallic  nature  of  the  atom  of  calcium  will,  under  the 
law  of  dijQferentiation,  tend  to  effect  it.  And  now,  suppose  this  transforma- 
tion of  v£;  into  0  to  have  been  effected,  what  have  we  obtained  ?  Plainly, 
we  have  obtained  an  atom  of  magnesium,  in  union  with  one  of  oxygen. 
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The  Atom  of  Calcium... Ca  ^  MgC.An  Atom  of  Magnesia. 

And  thus  our  theory  explains  why  magnesia  is  so  generaUy  associated 
with  lime,  and  why  there  should  be  in  the  world  so  many  dolomite 
beds  and  mountains. 

Sodium,  PotMrium,  Bubidium,  Cflmum. — In  order  to  the  genesis  of 
magnesia  and  lime  in  the  way  which  has  been  supposed,  it  is  necessary 
th^  the  dioxides  of  what  I  have  called  sodhium  and  potashium,  should 
exist  in  single  elements,  and  not  in  the  molecular  state.  When  they 
exist  in  this  latter  state  (and  into  this  state  they  must  hurry  as  soon  as 
the  temperature  permits),  quite  another  issue  must  result.  In  this 
state  there  will  no  longer  be  a  prevailing  tendency  to  dedoublement,  be- 
cause each  element  of  dioxide  being  in  the  position  of  a  radius  in  an 
isometrical  molecule,  the  law  of  sphericity  has  no  £ftult  to  find 
with  it. 

But  if  the  internal  structure  of  the  element  of  dioxide  be  anyhow 
dissymmetrical,  it  will  tend  secularly  to  become  symmetrical  Now,  on 
its  genesis  there  is  disymmetry  in  every  atom  of  vi;  (PL  11.  fig.  i.), 
which,  for  the  sake  of  reference,  we  may  call  by  the  strange  name  of 
Lithhium.  Thus,  an  atom  of  {jj  consists  of  five  bitetrads  united  by  a 
terminal  edge  of  each  as  the  common  axis  of  all.  Consequently,  at  one 
end  of  that  axis,  in  the  centre  of  the  five-fid  pole,  there  are  twice  five 
unite  in  a  group ;  while  at  the  other  end,  in  the  centre  of  the  lens- 
shaped  pole,  there  are  only  five.  A  group  of  five  units,  therefore,  in 
the  five-fid  pole  does  not  enter  into  the  symmetry,  and  is  supernumerary. 
It  is  also  identical  to  the  second  group  of  five  units  immediately  subja- 
cent. It  will,  therefore,  be  repelled  by  the  latter,  and  tend  to  be 
rejected  from  the  structure.  But  five  units  are  precisely  the  material 
of  an  atom  of  hydrogen.  In  being  repelled,  therefore,  and  rejected, 
they  will  be  individualised  as  an  atom  of  hydrogen.  We  thus  obtain  the 
secular  equation — 

Lithhium,     vi/     =      J\     Hydride  of  Lithium. 

Now,  both  poles  of  the  atoms  equally  of  sodhium  and  potasshium  are 
constituted  by  atoms  of  «;.     Both  poles,  therefore,  will  tend  to  give  off 

an  atom  of  hydrogen  each,  and  to  be  transformed  into  t .     But  both  the 

sodhium  and  potashium  considered  at  present  exist  in  the  molecular 
state.  Now,  the  conditions  of  molecular  action  at  the  circumference 
and  at  the  centre  of  a  molecule  must  be  very  different.  This  develop- 
ment, therefore,  of  hydrogen  will  not  take  place  simultaneously  at  both 
regions ;  but,  on  the  contrary,  it  is  to  be  expected  that  an  atom  of 
hydrogen  will  be  given  out  during  one  epoch  in  the  peripherad  pole, 
and  during  another  epoch  in  the  centrad  pole.     Taking,  then,  for 
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figuiate  illustration  the  molecule  of  dioxide  of  sodhium  as  the  simpler 
of  the  two,  and  supposing  that  it  is  the  peripheral  pole  which  is  first 
symmetrised  by  the  emission  of  hydrogen,  we  obtain  as  its  diagram — 

t 


Hydrate  of  Soda,  ^      X  (NaO.HO)^'. 

%  2?  <? 

00 

Now,  here  we  have  all  oyer  the  surface  of  the  molecule,  and  on  each  of 
the  twelve  constituent  elements  (of  which  only  the  half  are  seen  in  the 
diagram),  an  atom  of 

?     =     HO; 

and  between  this  peripheral  moisture  and  the  centre  we  have  in  each  of 
the  twelve  constituents — 


vi; 

CO 
00 


1=    NaO; 


for  the  atomic  weight  of  the  metallic  element  now  is  35  +  40  +  40= 
115,  i.e.,  23  when  H  =  1.     Its  atomic  weight,  therefore,  is  that  of 
sodium. 

In  the  same  way,  in  the  case  of  the  analogous  metal  with  double 
lithic  poles,  its  atomic  weight  is  now  35  +  40  +  40  +  40  +  40  « 196,  t.e.,  39 
when  H  =  1.  Its  atomic  weight  is,  therefore,  that  of  potassium.  And 
both  may  be  permanent  in  nature,  for  each  is  dissymmetrical  in  opposite 
sides  of  its  equator,  and,  therefore,  cannot  dedouble.  Also,  both, 
according  to  this  theory  of  their  genesis,  are  given  to  nature  in  the  first 
instance  as  hydrates.  Moreover,  as  to  the  pure  metals,  taking  them  in 
differentiated  dodecatoms,  as  is  most  usual,  and  allowing  one  normal 
volume  to  that  with  single  metallic  poles,  and  two  normal  volumes  to 
that  with  double  metallic  poles,  we  obtain  the  following  equations  of 
specific  gravities — 

Q^-  n  (Nay-^"-^^'  14    X    115  Qo  TT  .07 

Sodium,      G...    =    S^  =         1620         "     '99  Exp. -97. 

Potassium,  G...    =    SC"^'      =     l^  ^^n^     =     -84  Exp. -86. 
*  2AQ  2  X  1620  ^ 

Here,  then,  have  we  not  such  a  theory  of  these  two  so  highly  analogous 
metals  as  satisfies  all  that  we  know  of  them  1  It  is,  indeed,  true  that 
they  do  not  occur  in  nature  as  hydrates,  which  is  the  condition  of  their 
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fffsutMM  aeeoiding  to  the  pieeeding  theoty ;  bat  thk,  m  ve  thall  soon 
•ee,  arises  simply  from  the  Vaidentm  of  <the  oxjkjdnc  add)  HO,  and 
its  iiabillt J  under  the  least  picasme  to  lapse  into  aq,  as,  for  instanee,  bj 
tlie  incidence  npon  it  of  carbonic  dioxide,  chl>rine,  nitric  add,  &c. 
Bat  of  thfise  things  hereaftec  Meantime,  maj  I  not  ask  whether  any- 
thing more  aatisiactorj  in  a  scientific  point  of  riefw  oonid  be  desired  as 
to  the  relations  between  sodinm  and  potaasinm  when  compared  together, 
and  both  when  compared  with  magnesjnm  and  caldmnl  How  many 
geological  phenomena  which,  on  the  popular  Tiews,  seem  wholly  nnac- 
countable  and  anomalous,  explain  themselyes  moot  felicitously  if  we 
admit  this  process  of  doubling  and  dedoublingas  the  mode  by  which  the 
one  is  transformed  into  the  other,  so  that  each,  by  the  use  of  the  other,  can 
always  make  its  appearance  in  nature  when  it  is  needed !  And  then  as 
to  the  protoxides  and  hydrates,  which  our  theory  of  the  development  of 
these  elements  necessitates,  and  which  nature  either  presents  to  us,  or 
ever  tends  to  revert  to  in  the  laboratory,  what  more  strange  if  this  be  all 
imagination  I  The  precise  atomic  weights,  too,  which  our  theory  cannot 
avoid,  but  which,  as  it  happens,  are  precisely  those  which  the  balance 
has  determined  I     But  let  us  proceed. 

And  what  now,  let  us  ask,  as  to  baric  and  batytic  sodium  and  potas- 
sium ;  or  rather,  let  us  say,  baric  and  baiytic  potassium  only ;  for  in 
reference  to  the  atomic  weights  of  the  sodiums  the  same  ambiguities 
exist  as  have  been  already  referred  to,  rendering  experimental  verifica- 
tion ambiguous  also.  We  have  to  remark,  then,  that  our  theory 
having  led  us  to  strontium  and  barium  as  elements  resulting  from  the 
dedoubling  of  baric  and  barytic  potassium,  or  full  weighted  potassium 
leads  us  also  to  expect  analogous  elements  correspoiiding  to  the  entire 
structures  when  these  have  been  rendered  dissymmetrical  on  opposite 
sides  of  their  equators,  so  that  they  cannot  partition  or  dedouble. 

But  here  an  interesting  fact  which  attaches  to  our  theory  requires  to 
be  kept  in  mind,  and  it  is  this :  From  the  five-fid  pole  of  baric  and 
batytic  lithhium  we  are  not  to  expect  an  atom  of  baric  hydrogen  and 
of  baric  hylagen  to  be  given  out,  as  we  have  had  an  atom  of  common 
hydrogen  from  the  pole  of  an  atom  of  common  lithhium.  The  baric 
and  barytic  forms  contain  disposable  units  sufficient  in  number  to  be 
developed  and  given  off  as  elements  of  the  pentagonal  order  of  forms, 
that  is,  as  forms  of  the  same  order  as  lithhium  itself.  This,  therefore, 
thoy  will  do,  because  suoh  development  is  more  symmetrical  and 
simple  than  if  the  disposable  units  had  to  shape  themselves  into  the  form 
of  hydrogen,  which,  whether  common  or  baric,  is  always  trigonal  In 
the  dissymmetrical  pole  of  the  atom  of  baric  lithhium  there  are,  in  fact, 
fifteen  disposable  units,  and  in  that  of  the  atom  of  barytic  lithhium 
there  are  twenty*     Now  these,  when  given  off  symmetrically  in  a  form 
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of  the  pentagonal  order,  constitute  our  two  borons  (monatomic), — ^the 
one  with  five,  the  other  with  ten  units  in  the  equator,  the  analogues 
in  the  pentagonal  order  of  forms  of  hydrogen  and  hylagen  in  the  tri- 
gonal order  of  forms  (see  PL  I.  fig  iv.  B,  for  the  heavier  sort  of  boron). 

Instead  of  HO  (oxyhydric)  elements,  then,  according  to  our  theory 
these  baric  and  barytic  alkaline  elements,  when  undergoing  reduction, 
will  give  out  BO  (boric)  elements. 

But  here  it  will  occur  as  an  objection  to  this  deduction,  that  such 
borates  do  not  present  themselves  in  nature  in  this  connection, — nay, 
that  all  borates  are  veiy  scarce.  Now,  this  is  true ;  but  here,  as  in  all 
other  cases,  our  molecular  morphology  emancipates  itself  from  the 
objection  by  appealing  to  the  analogy  of  nature,  and  becomes  a 
beautiful  illustration  of  it  Hydrates  of  the  common  alkalies  are  not 
found  in  nature  in  greater  quantities  than  borates.  The  atoms  of  HO, 
as  has  been  shown,  when  given  in  this  connection,  lapse  into  atoms  of 
aq,  thus  going  to  increase  the  aqueous  element  on  which  the  mobility 
and  life  of  molecular  nature  mainly  depend.  In  the  development  of  the 
baric  and  baiytic  alkalies,  the  atoms  of  BO  cannot,  like  those  of  HO, 
change  their  form ;  but  they  will  unite,  one  in  each  pole  of  an  atom  of 
oxygen  as  the  coupling  joint.  And  what  do  they  then  give  to  nature  ? 
Using  as  its  symbol  a  skeleton-faced  cypher,  which  somewhat  resembles 
a  section  of  the  atom  of  boron  along  the  axis,  and  may  remind  us  of  its 
lightness,  we  thus  obtain — 

00 

Sesquioxide  of  Boron,     S     »     OBOBO     »     B,0,. 

00 

Now,  when  the  structure  of  this  combination  is  considered,  it  will  be 
seen  that  there  is  no  chance  of  its  undergoing  decomposition  according 
to  the  mode  of  its  construction.  There  is  no  chance  of  its  being  resolv- 
able in  the  laboratory  into  OB  +  0  +  BO.  The  poles  of  the  medial  atom 
of  0  are  perfect  moulds  for  those  of  the  atoms  of  B  which  have  plunged 
into  them,  and  doubtless  BOB  will  thereafter  be  inseparably  welded 
together,  especially  since,  when  thus  existing  as  one  form,  they  constitute 
an  exquisite  icosahedron,  the  most  perfectly  spherical  of  molecules.  If 
decomposition  can  be  effected  in  the  laboratory  at  all,  it  will  be  merely 
separation  of  the  terminal  atoms  of  oxygen,  which  render  the  axis  of  the 
combination  too  long.  Thus,  as  the  equation  of  decomposition,  we  shall 
have 
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Now,  the  atomic  weight  of  the  undecomposable  icosahedron,  when  its 
poles  are  fully  reduced  borons,  is  16  +  40  +  15  =  70,  f.«.,  14  when 
H  s  1.  Also,  from  its  exquisite  sphericity,  it  must  be  a  yery  reposing 
or  inactive  element.  And  it  occurs  in  nature  in  combination  with  two 
atoms  of  oxygen.    These  facts  indicate  the  equation — 

Sesquioxide  of  Boron... OBOBO  =  OSiO  =  SiO,... Silica. 

Thus,  according  to  our  theory,  while  the  hydrating  matter  developed 
during  the  genesis  of  the  common  alkalies  goes  to  increase  the  aqueous 
element  on  which  the  mobility  and  life  of  the  earth's  sur&ce  so  much 
depend,  the  boric  matter  developed  during  the  genesis  of  the  baric 
and  baiytic  alkalies  goes  to  increase  the  siliceous  element  on  which  the 
stability  and  security  of  the  earth's  surface  as  a  theatre  for  life  so  much 
depend. 

But  what,  let  us  now  ask,  must  be  the  atomic  weight  of  our  baric 
potassium,  when,  by  the  emission  of  matter  more  or  less,  one  of  its 
poles  has  been  rendered  dissimilar  to  the  other,  and  the  whole  dis- 
symmetrical, so  that  it  cannot  dedouble  into  two  atoms  of  strontium,  as 
it  must  tend  otherwise  to  do  ?  It  will  be  found  on  inspection,  that 
all  the  matter  it  can  part  with,  provided  it  leave  five  units  for  a  central 
group  to  the  five-fid  pole,  is  one  atom  of  light  boron,  its  atomic  weight 
15,  t,e.f  3  when  H  «  1.  Kow,  we  found  that  the  full  atomic  weight  of 
baric  potashium  ( =  to  2Sr.)  was  440,  that  is,  88  when  H  =  1.  When 
diminished  by  the  departure  of  the  atom  of  light  boron,  that  is,  by  3  in 
the  hydrogen  scale,  its  atomic  weight  will  therefore  be  85  on  the  same 
scale.  Now,  this  is  within  a  decimal  of  the  experimentally  determined 
atomic  weight  of  rubidium. 

Similarly,  it  may  be  shown  that  barytic  potashium,  in  becoming  dis- 
symmetrical on  opposite  sides  of  its  equator,  so  that  it  cannot  partition 
into  barium,  must  give  off  an  atom  of  full-weighted  boron,  its  atomic 
weight  20,  i.e.,  4  when  H  =  1.  Since  then  its  original  atomic  weight 
was  680,  *.c,  136  when  H  =  1 ;  it  will  now,  in  its  permanent  non- 
partitioning  state,  be  136  -  4,  that  is,  132.  Now,  this  is  within  an  unit 
of  the  experimentally  estimated  atomic  weight  of  caesium,  which  is 
usually  given  at  133. 

According  to  our  theory,  then,  these  recently  discovered  alkaline 
metals,  rubidium  and  csesium,  are  in  reference  to  potassium  what  stron- 
tium and  barium  are  in  reference  to  calcium.  And  I  do  not  see  that 
a  more  scientific  conception  of  their  place  in  nature  can  be  desired,  or 
a  genesis  that  could  explain  better  both  themselves  and  their  circum- 
stances. 

Lithium. — In  what  has  preceded,  it  has  been  supposed  that  single 
atoms  of  oxygen,  as  faai  as  they  were  formed  in  the  seething  abyss,  were 
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packed  with  the  bitetiads  which  were  swanning  around,  and  thus  there 
resulted  a  series  of  alkaline  earths  and  alkalies  of  which  magnesium  and 
calcium,  sodium  and  potassium,  may  be  regarded  as  the  terrestrial 
types. 

The  next  step  is,  when,  previously  to  being  thus  packed,  the  single 
atoms  of  oxygen  had  succeeded  in  coupling,  after  which  the  external 
poles  were  packed  as  formerly.  This  we  have  already  found  when 
considering  the  deyelopment  of  sulphous  acid  (p.  35),  and  the  same 
we  now  find  when  considering  the  development  of  an  alkali  which  may 
indeed  be  considered  as  the  ultimate  form  of  sulphous  acid  when  it  is 
prevented  ^m  doubling. 

t 

Sulphous  Acid,    gg     transformable  into     §g     Lithic  Alkah. 

t  '^ 

In  reference  to  this  new  structure,  there  can  be  no  new  elements  ob- 
tained by  dedoubling,  for  the  whole  merely  consists  of  two  identical 
structures  in  apposition,  and  each  by  itself  more  readily  than  both 
together  will  form  into  dodecatoms.  But  whether  united  or  separate, 
the*ir  naked  metallic  poles  will  forthwith  be  capped  by  oxygen.  And 
then,  as  formerly,  an  atom  of  hydrogen  will  be  given  out  from  the 
centre  of  the  five-fid  pole  of  the  atoms  of  lithhium,  and  thus,  as  before, 
we  shall  have  as  the  figurate  formula — 


Hydrate  of  lithia. 


oo 
t 

00 


By  the  egress  of  the  atom  of  H,  the  atomic  weight  of  the  metallic 
element  is  lowered  from  1JI*=  a?  =  40  to  vi;  =  40  -  5  =  35,  that  is,  7 
when  H  =  1.  It,  therefore,  in  atomic  weight  represents  lithium. 
Moreover,  as  to  specific  gravity,  assuming  as  usual  the  differentiated 
dodecatom  and  that  it  is  so  small  that  it  occupies  half  a  normal  or 
aqueous  volume,  we  obtain  the  equation — 

rL\  1+12+1       14x35 
Lithium,  G...  f^  =  ^  ^  ^520  ^  '^^'  ■^'  '^^ ' 

Further,  it  is  worthy  of  remark,  that  as  the  single  atom  of  lithium 
is  dissymetrical  and  heteropolar,  this  alkali,  in  the  purely  metallic  state, 
can  only  exist  as  a  dodecatom  either  isometrical  or  differentiated.     Its 
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atomic  weight,  therefore,  must  be  no  less  than  from  84  to  98  on  the 
hydrogen  scale,  intermediate  between  that  of  rubidium  and  rjwrinTn,  and 
not  far  &om  that  of  lead.  Hence  we  are  enabled  to  explain  the  re- 
markable solvent  power  of  lithium,  as  compared  with  sodium  and 
potassium. 

And  thus  the  entire  series  of  the  fixed  alkalies  presents  itself  to  us  as 
a  system  of  extreme  simplicity.  Sodium  is  an  undecomposable  sub- 
oxide of  lithium.  Potassium  is  the  same  with  the  lithic  elements  on 
its  poles  doubled.  Potassium  may  be  called  double-flowering  sodium. 
AH  the  others  are  their  baric  or  barytic  isomorphs,  as  has  been  shown. 

With  regard  to  thallium,  it  appears  to  owe  its  alkaline  analogies  to 
its  possession  of  sodium  poles,  the  body  being  the  sulphic  icosatom — 

Thalliom,  -m-    *+  NaSNa-Tl. 

This  gives  the  atomic  weight  on  the  hydrogen  scale,  23  4-  160  +  23 
=  206 ;  or  if  both  the  atoms  of  lithium,  in  the  sodiums,  be  reduced 
22  +  160  +  22  =  204,  the  last  being  the  atomic  weight  agreed  on  by 
experiment.  This  theory  explains,  also,  why  this  metal  is  found 
among  sulphides.     But  to  proceed. 

Ammonia  — Anything  like  a  scientific  or  continuous  transition  from 
the  fixed  alkalies  to  the  volatile  has  hitherto  been  an  impossibility  in 
science.  Between  Na  and  K  on  the  one  hand,  and  KH3  on  the  other, 
there  seems  absolutely  no  agreement  at  all,  and  yet  it  is  certain  that  all 
the  three  act  in  a  manner  which  is  highly  analogous.  Our  molecular 
morphology  solves  this  mystery,  showing,  as  it  does,  that  the  volatile 
alkalies  are  merely  the  hydrides  of  that  same  element  of  which  the  fixed 
alkalies  are  oxides. 

But  the  conditions  of  the  genesis  of  the  two  sorts  of  alkali,  as  indeed 
their  functioning  in  nature,  are  widely  different ;  and  to  find  a  primal  or 
primsBval  genesis  of  ammonia,  we  must  leave  for  a  time  the  Plutonic 
abyss  and  reascend  into  the  region  where  we  first  found  the  aqueous 
element. 

When  bent  on  the  genesis  of  that  element,  in  a  region  where  hydro- 
gen alone  was  to  be  found,  we  stopped  when  we  had  obtained  the  hexa- 
tom  of  hydrogen  (see  PL  I.  fig.  x.  H').  But  it  is  needful  now  to  con- 
sider that,  if  in  a  region  where  all  the  hydrogen  is  disposed  in  hexatoms, 
a  single  atom  of  hydrogen  be  anyhow  introduced  or  disengaged,  then 
it  is  to  be  expected  that  on  each  of  the  five  points  for  union,  in  the 
latter,  a  hexatom  of  hydrogen  will  perch.     If  the  entire  medium  of 
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hydrogen  had  been  reyolyed  into  hexatoms,  we  have  seen  that  these 
would  group  into  hexatoms  again,  and  that  only  aqueous  matter  would 
result.  But  if,  along  with  hexatoms  of  hydrogen  there  be,  in  the 
medium,  single  atoms  of  hydrogen  also,  then,^  just  as  hexatoms  do,  these 
single  atoms  will  gather  five  hexatoms  around  them.  Now,  in  this  case, 
we  must  obtain  other  products.  And  first,  we  are  to  expect  that  in  order 
to  the  differentiation  and  stability  of  the  combination,  the  five  atoms  of 
H,  in  the  hexatom  on  the  poles  of  the  nuclear  atom  of  H,  which  place 
themselves  around  the  central  atom,  will  do  so  by  an  equatorial  instead 
of  a  polar  angle.  We  thus  obtain  a  beautiful  open  or  aerial  molecule 
of  hydrogen,  consisting  of  five  times  six  atoms  around  one  in  the  centre, 
that  is,  thirty-one  in  alL  Of  this  a  figurate  diagram,  omitting  one  of 
the  three  equatorial  hexatoms,  is  given  in  PL  II.  fig.  vii.  H,^.  Kow, 
as  was  supposed  when  giving  the  genesis  of  the  aqueous  element  (see 
p.  17),  let  this  elemental  air-plant  fructify  by  the  incidence  of  single 
units  of  matter  supposed  to  be  diffused  in  the  ambient  on  all  the  points 
of  the  equators  of  the  atoms  of  hydrogen,  which  are  free  to  receive  them. 
This,  it  has  been  shown,  the  law  of  sphericity  will  tend  to  effect  And 
from  this  it  will  result  that  the  SHe,  which  constitute  the  equatorial 
arms  of  this  combination,  will  be  secularly  transformed  into — 

SHl^s  ^  3aq. 

But  with  regard  to  the  5H  which  surround  the  sixth  atom  of  H  in  the 
polar  hexatoms  of  H,!,  since  one  of  their  equatorial  angles  is  engaged 
already  (being  the  point  by  which  they  are  held  in  the  combination), 
they  can  take  on  from  the  ambient  only  two  instead  of  three  units 
each.  Instead  of  being  converted  into  normal  hylagens,  they  can  only 
give  rise  to  hylagens  which  want  an  unit  in  one  of  their  equatorial 
angles,  the  atomic  weight  of  each  being  seven  instead  of  eight  This 
new  element,  then,  we  may  represent  by  our  symbol  for  hylagen  in- 
verted, thus,  ft.  Now,  there  are  five  of  them  on  each  pole  of  Hji  in 
that  condition ;  and  that  condition  is  such  that  it  forbids  their  separat- 
ing from  each  other,  for  each  is  dissymmetrical  and  incapable  of  separate 
existence,  Kay,  their  dissymmetry  requires  that,  at  the  first  possible 
moment,  they  shall  arrange  themselves  in  such  a  group  that  each  may 
supply  the  equatorial  defect  of  the  others.  Now,  this  will  be  effected 
when  they  all  bring  their  defective  equatorial  angles  to  the  centre  of  the 
combination,  thus  forming  in  that  centre  a  circle  of  five  units.  But  the 
form  at  which  we  thus  arrive,  is  precisely  that  with  which  we  have  been 
familiar  since  we  began  the  investigation  of  the  alkalies.  It  is  precisely 
an  atom  of  lithium !  And  the  axial  part  of  the  structure,  resulting  from 
the  synthesis  which  we  have  now  followed,  that  is,  from  the  aerial  growth 
of  hydrogen,  in  hexatoms  around  a  single  atom,  in  the  celestial  spaces, 
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consists  of  two  atoms  of  lithium  as  poles  united  by  an  axis,  consisting  of 

s 
three  atoms  of  hydrogen  (see  PL  IL  fig.  viii.  9H6)-     And  the  whole 

structure  is  taken  into  account  when  the  middle  atom  of  hydrogen  in 

the  axis  is  buttressed  by  an  atom  of  aq  on  each  of  its  three  sides. 

t 
Terhydrated  Ammonia,  sjcf**  AzH,.3H0. 

t 

Suppose  now  that  this  structure  is  shivered  to  pieces  by  electricity  or 
otherwise,  what,  let  us  ask,  shall  we  obtain  as  products  of  the  decom- 
position? That  we  shall  obtain  three  atoms  of  moisture  and  three 
atoms  of  hydrogen,  is  obvious.  But  what  as  to  the  polar  elements  ?  I 
have  said  that  in  structure  they  are  identical  with  lithium.  But  their 
mode  of  genesis  is  very  different.  Their  genesis  is  aerial,  nay  setherial, 
and  they  are  in  no  degree  residua.  Lithium,  on  the  other  hand,  has 
not  only  an  abyssal  origin,  but  before  it  has  attained  to  a  true  individu- 
ality and  undecomposability,  it  has  given  off  an  atom  of  hydrogen. 
Now,  it  appears  that  hydrogen  when  given  off  in  that  way  carries  along 
with  it  the  wings,  the  sether,  or,  more  generally,  the  aptitude,  of  the 
structure  which  it  leaves  for  assuming  the  aeriform  state  except  at  high 
temperatures.  But  with  regard  to  our  lithic  structures  here  considered, 
eveiything  leads  us  to  infer  that  when  they  couple  symmetrically,  as — 

X         (See  PL  II.  fig.  IX.) 

they  will  be  eminently  suited  for  the  eeriform  state.  Now,  of  such  an 
triform  the  atomic  weight  is  2  x  35  =  70,  t.e.,  14  when  H=  1.  It  is 
also  eminently  sphericaL  It  will  therefore  be  eminent  for  its  repose  or 
inactivity  in  the  laboratory,  while  yet  it  consists  of  two  halves,  each  of 
which  cannot  but  be  active  in  the  highest  degree  if  existing  singly. 
All  these  features  mark  this  new  seriform  as  azote.  And  thus  neglecting 
the  moisture,  what  we  obtain  from  the  decomposition  of  our  serial  alkali 
are,  three  atoms  of  hydrogen  and  one  of  azote.  Our  alkali,  therefore, 
represents  ammonia. 

Is  it  asked  why  I  retain  the  term  azote,  which  has  been  deemed 
worthy  of  a  remonstrance  against  its  use  by  a  highly  accomplished  adept 
in  chemistry  ?  I  answer  that  that  term  is  happily  expressive  of  its  repose 
and  inactivity.  It  also  invites  us  to  name  its  half,  which  cannot  but  be 
intensely  active,  '^  Zote;"  and  this  term  admits  of  changes  corresponding 
to  the  various  ways  in  which  these  elements  may  possibly  combine 
with  one  another,  viz. : — 

Zote. 


m 

vy 

^   or    '^ 
U^    ^'    ^ 

U/ 

m 

Azote. 

Antizote. 

BUote. 
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We  shall  find  that  all  of  these  occur  in  natnre,  and  more  especially 
the  last.  Thus,  bearing  nearly  the  same  relations  as  sodium  and  potas- 
sium, we  may  have — 

ft  i 

Ammonia      t     +    t      =      -ff-i-       Biammonia. 


t  t 


t 


Sodium-like.        Potassium-like. 

And  here  let  us  remark  that  the  single  atom  of  ammonia,  unless 
the  middle  atom  of  hydrogen  assume  the  coronal  form,  or  in  the  tri- 
gonal form,  be  buttressed  by  three  atoms  of  water  or  of  carbon,  or  some- 
thing else,  cannot  be  permanent.  It  must  undergo  a  most  remarkable 
transformation,  analogous  to  that  of  HO,  when  it  lapses  into  aq,  but 
much  finer — ^a  transformation  which  explains  at  once  the  eminence  of 
ammonia  in  the  economy  of  nature,  and  the  seemingly  anomalous  modes 
in  which  it  functions  in  the  laboratory. 

Thus  the  five  atoms  of  }f[,  which  at  present  constitute  the  terminals 
of  the  axis  of  the  atom  of  ammonia,  have,  as  they  exist  at  present,  their 
axes  standing  obliquely  to  the  geometrical  axis  of  the  structure.  They 
will,  therefore,  under  the  law  of  symmetry,  tend  to  place  themselves 
parallel  to  it.  But  this  implies  the  opening  up  of  the  closed  poles  of  the 
atoms  of  zote,  which  are  in  contact  with  the  atoms  of  hydrogen  of  the 
axis,  so  that  the  atoms  of  hydrogen  might  be  received  within  their  poles 
if  there  were  any  force  which  tended  to  press  the  opened  zotes  towards 
the  centre  of  the  structure,  and  so  to  shorten  the  axis.  Kow,  the  law 
of  sphericity  implies  such  a  force,  for  the  axis  of  the  structure,  as  it 
stands,  is  much  too  long  for  the  equatorial  diameter.  The  consequence 
must  be  the  introduction  of  the  two  extreme  atoms  of  hydrogen  into  the 
group  of  the  five  atoms  of  ]^,  and  the  genesis,  along  with  them,  of  two 
aquaform  elements,  which  will  remain  bolted  together  by  the  medial 
atom  of  hydrogen,  the  resulting  form  being  identical  with  that  of  two 
atoms  of  aq  united  by  their  poles  (see  PL  II.  fig.  x.  am).  Hence  the 
ammoniacal,  like  the  aqueous  element,  is,  in  our  theory,  eminently 
dimorphous,  and  its  functioning  in  the  one  form  must  be  not  a  little 
different  from  what  it  is  in  the  other. 

Thus,  when  it  exists  with  zotic  poles  (PL  II.  fig.  vni.),  it  will  behave 
like  another  alkaline  metaL  But  when  it  exists  in  its  aquaform  (PL  II. 
fig.  X.),  both  its  poles  being  re-entrant  and  negative,  it  cannot  unite  on 
the  same  axis  with  anything  but  by  the  intervention  of  an  atom  of 
hydrogen,  or  possibly  of  sulph.  Now,  in  this  form  it  exists  very  often, 
and  hence  the  conception  of — 
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Ammoniom,  **'t'*~  AzH^ 
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a  structure  which,  when  thus  composed,  is  not  defective  in  a  mor- 
phological point  of  view,  but  which  the  law  of  redintegration  appears 
to  forbid,  causing  it  to  lapse  into  ammonia  with  discharge  of  hydrogen, 
and  which,  at  any  rate,  is  not  the  ammonium  of  chenustry. 

That  the  atom  of  ammonia  possesses,  sometimes  at  least,  the  aqua- 
form,  is  well  shown  by  the  hydrochlorate,  its  characteristic  salt.  Thus, 
to  obtain  the  specific  gravity  found  by  the  balance,  it  is  necessary  to 
make  the  following  construction : — 

^  ,   .  .       (ClHam)-        36(180  +  5  4-85)      ,  _       ,  ^ 

Sal  Ammoniac,      ^^q        =        4^^520 —    '  ^'^  ^P*  ^'^ ' 

that  is,  the  molecule  must  be  aquafonn. 

That  the  single  atom  of  ammonia  is  sometimes  aquaform  ia  shown 
also  by  another  natural  salt^  though  the  molecule  be  a  dodecatom — 

TheBicarbonate  )   (0C0,0HamH0,0C0)»    ,„^„^,^„^^,«     ,  ,^ 
of  Ammonia,  /  ^ ^AQ — "  =(HO.H^N0.2CO,)»=l-46 

and  others.  Indeed,  it  forms  a  pleasing  study  to  observe  how  am,  in  its 
aquaform,  plays  the  same  part  in  reference  to  a  heavier  class  of  com- 
pounds, that  aq  does  in  reference  to  a  lighter  class,  as  is  beautifully 
seen  by  reference  to  Fremy's  roseo  and  luteo-cobaltic  chlorides,  and 
others. 


CHAPTER    VII. 

THE  HALOGENS. 

Fboh  potashium  common,  baric,  and  barjtic, — ^that  is,  from  unreduced  or 
crude  potassium  (see  PI.  II.  fig.  iii.),  possessing  an  atomic  weight  of  200, 
t.e.,  40  when  H  «  1,  and  in  the  same  way  from  the  others,  symmetrical 
on  both  sides  of  their  equators,  and  protected  from  the  further  attacks 
of  oxygen  by  carrying  already  an  atom  of  oxygen  on  each  pole — we  have 
obtained  by  their  dedoublement,  under  the  secularly  sustained  opera- 
tion of  the  law  of  sphericity,  the  alkaline-earth-metals,  calcium, 
strontium,  and  barium,  and  that  in  the  state  of  protoxides  as  nature 
presents  them  to  us.  And  when  the  temperature  has  permitted  the 
as  yet  entire  potashic  forms  to  assume  the  molecular  state  we  have 
obtained,  by  the  symmetrising  of  the  axis  of  either  the  peripheral, 
or  of  the  central  polar  lithic  element  in  all,  the  true  alkalies,  namely, 
potassium,  rubidium,  and  caesium,  and  that  in  the  state  of  hydrated 
or  silicated  protoxides. 

Chlorine,  Bromine,  Iodine. — ^We  have  now  to  inquire  what  ele- 
ments will  be  given  to  nature  if  the  temperature  be  secularly  sustained 
80  as  to  forbid  these  alkalies  to  leave  the  seriform  state,  or  to 
resume  that  state  if  they  have  existed  in  molecules  before.  This 
we  know  may  be  done  with  concrete  potassium,  even  in  our  own 
laboratories.  It  may  be  raised  into  a  green  vapour.  But  when  it  is  in 
this  state,  it  cannot  remain  for  ever  as  it  is,  that  is,  with  one  of  its 
poles  unlike  the  other,  and  heavier  by  an  atom  of  hydrogen.  Its  axis 
must  be  symmetrised  The  heavy  dissymmetrical  lithic  pole  must  emit 
an  atom  of  hydrogen  as  the  other  had  previously  done.  When, 
therefore,  it  has  remained  long  enough  in  the  aeriform  state^  its  atomic 
weight  will  no  longer  be  39  but  38  when  H=l.  But  its  axis  is  as 
overlong  as  ever.     Is  there,  then,  no  way  in  which  it  can  bring  itself 
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more  into  harmonj  vith  the  kw  of  sphericitj  t  It  cumoi  do  ao  bj 
portitionment,  as  it  could  hare  done  when  its  atomic  wei^t  was  40 ;  for 
each  half  woald  now  be  disajmmetrical  in  reference  to  its  own  equator, 
which  it  was  not  when  the  atomic  weight  wus  falL  Bat  vet,  it  may  plainly 
bring  itself  into  better  keeping  with  the  law  of  spheridty,  if  not  by 
shortening  its  axis,  at  least  by  getting  rid  of  the  fiye-fid  or  metallic 
expansion  of  its  matter,  which  extends  beyond  both  the  poles  of  that 
axiSw  In  a  word,  the  fire  nnits,  which,  by  being  spread  oat  in  a 
eimilar  manner,  render  it  now  a  bipolar  metal,  may  be  gathered  up 
into  an  atom  of  hydrogen  on  each  pole,  and  thns,  from  being  a  bipolar 
metal,  it  will  become  a  metalloid.  Its  poles,  instead  of  being  any  longer 
fiye-fid,  will  be  lens-shaped,  and  its  i>olar  elements  isamoiphous  with 
B  (see  PL  L  fig.  it.)  Adopting,  then,  as  has  been  already  proposed, 
for  this  lens-shape,  as  a  symbol,  a  compressed  cypher,  which  somewhat 
resembles  its  cross-section  parallel  to  the  axis,  we  obtain  for  this  new 
metalloid  the  symbol — 

Chlorine,     ^     (see  PL  EL  fig.  xl  Q). 

As  to  its  fall  atomic  weight,  it  is  30  +  40  +  40  +  40  +  30  «  180,  t.e., 
36  when  H=l.  Bat  it  will  be  observed  that  there  are  still  in  the 
interior  of  each  atom  two  onredaeed  lithiama.  Each  of  these,  therefore, 
in  order  to  the  symmetrising  of  its  axis,  has  an  atom  of  H  which  it 
mast  altimately  yield.  The  altimate  atomic  weight  of  oar  new  element, 
therefore,  shall  be  36  —  2  =  34  when  H  =^  1 ;  and  it  seems  not  improbable 
that  the  dodecatom  may  be  differentiated  by  having  as  its  poles  atoms 
of  this  lighter  sort,  while  those  of  the  body  of  the  molecale  are  fall 
weighted.  This  woald  give  the  mean  atomic  weight  35*6,  which  is,  as 
nearly  as  could  be  desired,  that  conventionally  adopted  for  chlorine ; 
and  we  shoald  have,  as  the  specific  gravity  of  this  element  when  con- 
densed into  dodecatoms — 


10 


Condensed  Chlorine,  G  -  ^Ig^^  =  ^''"^^' lo^  ^^'' = 

'  AQ  1620 

1-32  Exp.  1-33. 

But,  doubtless,  the  normal  atomic  weight  of  this  element,  as  long  ago 
determined,  is  180,  that  is,  36  when  H=l,  which,  indeed,  the  specific 
gravity  of  liquid  chlorine  rather  indicates. 

This  liquid  chlorine,  however,  is  not  natural  to  the  surface  of  our 
planet,  and  cannot  be  obtained  but  by  considerable  pressure ;  but  about 
the  temperature  of  freezing  water  it  tends  to  form,  by  the  aid  of  mois- 
ture, into  yellow  crystals,  the  structure  of  the  body  of  the  chlorine 
dodecatom  being  the  same  as  that  which  we  have  seen  in  the  sulphate 


I 
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of  maguesia  molecule  when  crystalliBed  ^t  a  low  temperature,  namely 
(aqHO)**. 


Hydrate  of  Chlorine,  <j^     ^^  2(C1  +  10HO). 

^       {jj       ^ 
oo 


The  activity  of  this  new  metalloid,  like  that  of  the  metal  from  which 
it  is  derived,  must  also  be  very  great,  because  its  departure  firom  the 
spherical  is  so  great,  its  axis  being  so  long.  So  fan,  therefore,  our  new 
element  represents  chlorine  (which,  considering  such  a  genesis,  we  might 
well  write  Klorine),  and  we  shall  find  as  we  proceed  that  it  does  so 
completely.  Meantime,  we  may  remark  that,  like  Kalium,  from  which 
it  is  derived  in  the  state  of  vapour,  it  is  of  a  green  colour,  whence  its 
name. 

Book  Salt — Chlorine  is  not  metallic,  at  least  on  its  poles,  while  yet 
its  poles  are  conformable  to  those  of  metals  in  general  It  will,  there- 
fore, tend  to  huny  into  union  with  metals.  And  more  especially  as  it 
follows  from  its  shorter  axis,  that  sodium  will  be  surviving  as  such,  in 
the  primaeval  abyss,  during  the  epoch  in  which  potassium  shall  have 
been  demetallised  into  chlorine,  it  follows  that,  instead  of  an  alloy  of 
sodium  and  potassium,  as  a  product  of  that  abyss,  we  shall  have  chloride 
of  sodium,  or  rock  salt. 

Supposing  this  salt  to  exist  in  isometrical  molecules,  we  obtain  as  its 
specific  gravity — 

Rock  Salt...G  =  <I^'  =  i?^^|i^^  -  218  Exp.  2...2-22. 

AQ  1620  ^ 

Hydroohlorio  Acid. — But  when  existing  in  regions  where  heavier 
metals  are  not  to  be  found,  the  atom  of  chlorine,  notwithstanding  the 
length  of  its  own  axis,  must  tend  to  retain  in  union  with  it  one  of  the 
atoms  of  hydrogen  which  it  has  given  out,  or  more  generally  one  atom  of 
hydrogen ;  for  among  light  elements  there  \a  no  such  strong  affinity  in 
nature  as  that  of  hydrogen  for  oxygen,  atom  for  atom.  Nor  is  there 
any  molecular  combination  in  nature  which  possesses  the  same  interest 
and  importance  as  the  primal  HO.  Now,  an  atom  of  0  is  the  coupling 
joint,  the  equatorial  element,  of  an  atom  of  chlorine ;  and  though  there 
is  matter  in  union  with  that  atom  of  O  on  both  its  poles,  yet  that  matter 
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in  each  pole  is  siinilar  and  equal,  and,  therefore,  both  aides  balance  each 
other,  leaving  the  atom  of  0  still  with  its  demand  for  an  atom  of  H,  on 
one  pole  or  the  other.  The  intenrening  matter,  in  fiEu;t,  is  no  more  to 
the  affinity  between  K  and  0,  than  a  table  with  a  needle  lying  on  it  is 
to  a  magnet  held  beneath  that  table.  Thus  do  we  obtain  HCl  or  CIH, 
and  in  the  smallest  symmetrical  combination — 

Chlorhydric  Acid,  HCICIH  =  2HC1.    The  least  molecule. 

And  it  is  an  acid;  for  this  is  a  class  of  substances  of  which,  though  it 
cannot  be  said  universally  that  they  are  salts  of  hydrogen,  yet  it  may  be 
said  universally  that  if  they  have  a  sharp  and  sour  taste,  then,  at  least, 
one  terminal  of  their  axis  is  a  lance-shaped  form,  such  as  H  or  S,  as  was, 
indeed,  long  ago  divined  by  Lemery. 

As  to  the  specific  gravity  of  hydrochloric  acid  in  the  dense  state,  it 
follows  that  since  one  pole  of  the  acid  is  trigonal  and  the  other  penta- 
gonal, it  may  form  into  two  kinds  of  molecules,  the  one  being  the  icos- 
atom,  and  the  other  the  dodecatom.  Moreover,  in  order  to  the  most 
complete  differentiation  of  the  still  unstable  liquid,  we  are  to  expect 
that  it  will  form  into  both  kinds  of  molecules  in  equal  numbers.  In 
this  way  its  stability  will  be  helped  as  far  as  possible.  Now,  if  this 
take  place,  and  if  we  allow  (as  we  shall  find  that  we  usually  have  to  do) 
two  normal  or  aqueous  volumes  for  the  larger  molecule,  the  icosatom, 
and  one  for  the  smaller  molecule,  the  dodecatom,  we  obtain — 

Condensed  Chlorhydric  Acid,  G  =  1^^+ i5^'=l-26Exp.l-27. 

This  acid  has,  as  might  be  expected,  a  great  demand  for  water ;  and 
it  has  been  remarked  that  all  weaker  and  all  stronger  acids  may  be 
reduced  by  boiling  to  an  acid  which  has  the  seeming  arbitrary  and 
capricious  formula  of  HCl-i-  16H0,  its  specific  gravity  =  I'lll.  Our 
molecular  morphology  shows,  however,  that  there  is  nothing  really 
arbitrary  or  capricious  in  these  numbers.  Thus  we  have  found  that 
the  most  stable  form  of  aqueous  matter  is  the  dodecatom  (OHaqHO)" 
(see  p.  23).  Now,  when  we  differentiate  this  aqueous  dodecatom  by 
substituting  for  the  polar  elements  atoms  of  simply  hydrated  chlor- 
hydric acid,  we  obtain — 

The  most  stable  Acid,  aqHCl(OHaqHO)ClHaq  ^  2(HCU16HO)  ^ 

2AQ  2.AQ 

Mil  Exp.  Mil. 

Bromine  and  Iodine. — ^And  now,  what  as  to  the  other  halogens — 
bromine,  its  atomic  weight  80,  and  iodine,  its  estimated  atomic  weight 
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127,  when  H  =  1 1  This  question  our  theory  easily  answers.  Thus  it 
led  us  to  look  for  a  baric  and  a  barytic  potassium  as  well  as  a  common 
potassium,  though  in  comparatively  small  quantities,  in  our  planet ;  and 
we  found  rubidium  and  caesium  precisely  answering  our  anticipation. 
We  have  now  to  make  the  same  remark  respecting  chlorine.  We  have 
to  look  for  a  baric  and  barytic  chlorine,  and  what  do  we  find  1  Chlorine 
we  have  found  to  be  demetallised  potassium,  that  is,  potassiimi  when 
the  five  units  previously  so  disposed  as  to  render  its  poles  five-fid  or 
metallic,  have  gathered  themselves  up  into  an  atom  of  hydrogen  on 
each  pole  and  gone  off.  We  are,  therefore,  to  expect  two  metalloids 
corresponding  to  rubidium  and  caesium,  derived  from  them  in  the  same 
way.  In  this  case,  however,  as  has  already  been  shown  (see  p.  54),  in 
order  to  abolish  the  flowering  five-fid  or  metallic  poles,  it  is  not  five 
units  merely  that  must  go  off,  but  five  units,  each  of  them  a  tetradic 
group,  that  is,  5  x  4  =  20  units  firom  each  pole.  Now,  this  gives  the 
following  equations : — 

H  =  6         H  =  l 

Demetallised  Rubidium  =  440  -  (2  x  20)  =  400  =    80  =  Bromine. 
Demetallised  Caesium      =  680  -  (2  x  20)  =  640  =  128  =  Iodine. 

As  to  their  specific  gravity,  bromine  appears  to  have  been  obtained, 
like  chlorine,  in  simple  dodecatoms,  while  in  the  case  of  iodine  some 
of  the  molecules  appear  to  have  been  differentiated  in  the  mass  or 
crystals  that  have  been  weighed.     Thus — 

Liquid  Bromine,  ^    =     ^^^^^^    =    2  99  Exp.  2  99. 

Solid  Iodine,      .         i^      =     ^^."1^^^    =    474  Exp.  4-941 
*  AQ  1620  ^ 

The  long  axis  of  the  halogen  elements,  and  their  consequently  great 
departure  from  the  spherical,  invests  them  with  great  chemical  activity. 
It  also  gives  rise  to  a  double  series  of  compound  forms,  in  which  the  ratio 
of  the  constituents  is  the  same,  namely,  a  nascent  form  in  which  the 
addition  is  made  on  the  equator  of  a  single  atom  of  the  halogen,  and  a 
culmination  form  in  which  the  former  have  doubled  into  dodecatoms 
more  or  less  differentiated.  These  have  been  obtained  to  the  largest 
extent  when  the  halogen  has  been  combined  with  oxygen ;  for  though 
oxygen  be  non-metallic  like  chlorine  and  the  other  halogens,  at  least 
on  their  poles,  yet  oxygen  and  a  halogen  may  be  made  to  unite,  and 
the  combination  even  isolated,  at  least  when  something  metallic  exists 
in  the  molecule,  such  as  the  atom  of  H  in  HO.  But  the  proper  metal- 
liser  is  K,  giving  in  the  culmination  form  2.K0.C10,  = 

CUoratc  of  Potass,  G  =  ^^^??^^^^^  =  2-0  Exp.  1  -99. 

4AQ 
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Oxides,  fto. — ^The  various  oxides  begin  to  form  in  the  usual  way  as 
suboxide,  sesquioxide,  and  dioxide,  all  of  which  are  symmetrical. 
Thereafter  these,  as  also  the  pure  atom  of  chlorine,  lay  hold  of  five 
atoms  of  oxygen  to  surround  their  equators  and  improve  their  spheri- 
city, and  ultimately  these,  by  doubling,  give  us  the  series  of  dodecatoms — 


Suboxide,  .... 

ClOCl 

CIOCIOCIOCI 

— 

4.C10, 

• 

Sesquioxide, .  .  . 

OCIOCIO 

OCIOCIOOOCIOCIO 

= 

4.C10, 

Simple  element,  . 

CI 

ClOCl 

= 

2.C10. 

Dioxide, 

OCIO 

OCIOOOCIO 

s 

2.C10. 

Protoxide, .... 

CIO 

oci(ci6)cio 

= 

12.C10. 

The  different  halogens,  though  isomorphous,  being  dissimilar  in  struc- 
ture and  weight,  may  also  be  made  to  unite  with  one  another.  Thus 
the  first  form  of  differentiated  molecule  here  given  may  be  constructed 
of  chlorine  instead  of  oxygen,  and  iodine  instead  of  chlorine,  giving,  when 
drawn  and  quartered  by  the  chemist,  ICl,,  &c. 

The  Sea. — Leaving  these  creations  of  chemical  art,  also  the  chemist 
to  take  care  of  his  eyes  when  dealing  with  such  forced  substances,  which 
are  ever  tending  to  find  their  way  back  into  nature,  even  with  explosive 
violence,  it  may  be  now  remarked  that  we  are  in  some  measure  able  to 
understand  the  composition  of  the  ocean.  It  is  commonly  looked  upon 
merely  as  a  dilute  solution  of  such  mixed  salts  as  happen  to  find  their 
way  into  it  from  the  solid  bed  on  which  it  rests.  Our  theory  presents 
quite  another  view.  Our  theory  leads  us  to  regard  an  unit  of  the 
ocean  as  in  some  sense  an  organic  unity,  possessing  generally  and  tend- 
ing to  possess  everywhere  an  exquisite  symmetry  of  structure,  and  no 
doubt  generally  also  a  self-conservative  and  restorative  power.  This 
we  cannot  show  here,  indeed,  in  detail  and  convincingly,  because  that 
would  demand  many  pages,  and  not  a  few  elaborate  diagrams.  But  we 
may  show  that  such  a  conception  belongs  to  the  unity  of  our  molecular 
philosophy,  and  thus  we  can  put  the  reader  in  the  way  of  understanding 
it,  and  of  believing  it  if  he  is  disposed. 

The  first  question  comes  to  be.  Why  is  there  such  a  large  quantity 
of  chloride  of  sodium  in  the  sea,  when  compared  w^th  other  saline  ingre- 
dients, which  are  much  more  abundant  in  its  bed  1  Kow,  to  this  it  is  a 
most  philosophical  answer,  that  chloride  of  sodium  ministers  to  the  life 
of  the  world  much  more  than  any  of  the  other  salts,  being  indeed 
indispensable  to  our  own  life.  It  is  also  a  good  reason  to  assign  that 
its  presence  in  sea- water  to  the  extent  to  which  it  exists  retains  the  sea 
in  a  liquid  state,  when,  but  for  its  presence,  the  sea  must  have  frozen. 
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And  there  are  other  reasons  of  the  same  class,  all  of  which  are,  as  I 
have  said,  rightly  entitled  to  the  name  of  good  and  philosophical, 
because  they  lead  the  mind  at  once  to  that  which  must  ever  be  the 
highest  pursuit  in  science  and  the  last  word  in  philosophy,  namely,  the 
relation  of  the  creation  to  the  Creator.  But  the  aims  of  the  student  of 
molecular  science  should  be  to  discover,  if  he  can,  how  such  benignant 
designs  have  been  practically  accomplished,  and  how  they  are  secularly 
maintained  by  the  ordinary  working  or  weaving  of  nature.  Now,  this 
is  what  our  theory  enables  us  to  do  with  respect  to  sea  salt  and  the  sea 
generally.  We  have  not,  indeed,  sought  the  genesis  of  sodium  and 
potassium  in  the  aqueous  element,  but,  on  the  contrary,  in  a  Plutonic 
abyss,  in  which  there  was  no  reference  to  water.  It  will  be  seen,  how- 
ever, that,  granting  a  vapoury,  ultimately  an  aqueous,  medium  to  have 
condensed  into  a  globe  of  sufficient  mass,  there  would  be  found  our 
Plutonic  abyss  in  its  central  parts,  and  that  seething  medium  of  bitetrads 
from  which  we  obtained  sodium  and  potassium  as  primal  elements. 
And  let  this  remark  suffice  here,  for  preventing  the  conception,  on  the 
part  of  the  reader,  of  any  discontinuity,  according  to  our  views,  between 
the  waters  of  the  ocean  and  the  salts  that  are  in  it. 

But  why  have  wc  not  potassium  as  well  as  sodium  salts,  in  such 
abundance  as  would  be  seemingly  natural  in  the  circumstances  ?  That 
is  the  question.  Now,  it  is  answered  by  the  fact,  that  the  axis  of  the 
atom  of  potassium  is  much  longer  than  that  of  sodium.  It  exists  in  viola- 
tion of  the  law  of  sphericity  to  a  much  greater  extent.  Hence,  during 
the  same  epoch  in  nature,  it  undergoes  demetallisation  in  much  greater 
quantities;  and  while  sodium  is  still  retaining  its  metallic  state, 
potassium  has  been  demetallised  into  chlorine.  Now,  since  these  two 
elements  are  metallic  and  metalloidal  respectively,  and  therefore 
dissimilar,  they  will  enter  into  union  with  each  other  when  they  meet, 
and  there  will  result  an  atom  of  table-salt.  If  the  sodium  existed 
previously  in  the  state  of  oxide,  that  will  be  no  hindrance  to  this 
combination ;  for  the  potassium,  when  transformed  into  chlorine,  must 
be  given  to  nature  as  chlorhydric  acid,  of  which  the  atom  of  H  will 
rush  into  the  atom  of  0  of  the  oxide  of  sodium,  both  lapsing  together 
into  aq,  and  leaving  the  simple  chloride  NaCl.  Here,  in  fact,  we  have  a 
phenomenon  which  is  of  very  frequent  occurrence,  especially  in  organic 
chemistry,  viz.,  the  power  which  a  combination  manifests  of  shortening 
its  axis  by  the  union  of  H  and  O,  when  they  meet  in  the  same  axis. 
Lapsing  together  into  aq,  they  generate  a  hexagonal  form,  which  is  no 
longer  conformable  to  the  positions  in  the  axis  where  H  and  0  were 
before,  and  which,  therefore,  must  be  thrown  aside. 

Thus  we  shall  obtain  abundance  of  chloride  of  sodium  for  the 
ocean. 
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Bat  to  what  extent  shall  it  be  introduced  1  We  have  already  seen 
(see  page  26),  or,  at  any  rate,  by  a  sufficient  number  of  the  relative 
diagrams,  it  may  be  shown  that  the  atoms  of  the  aqueous  element  tend 
to  go  on  aggregating  in  nature  until  a  differentiated  dodecatom  of 
AQ  is  constructed,  which  I  have  referred  to  as  a  minim  rain-drop.  Now, 
in  its  centre  there  is  a  vacant  space  every  way  suitable  for  giving  per- 
manent and  secure  lodging  to  a  saline  element.  Let  us,  then,  take  the 
smallest  portion  of  chloride  of  sodium  which  is  symmetrical,  and,  con- 
sequently, capable  of  existing  separate,  or  out  of  the  molecule  state, — 
that  is,  let  us  take  a  coupled  molecule,  ClNaNaCl,  and  let  us  place 
such  an  element  in  the  centre  of  the  composite  aqueous  particle  referred 
to,  and  do  we  not  obtain  chloride  of  sodium  and  water  in  the  very 
ratios  in  which  they  exist  in — 

AQ    AQ 
Sea-Water,  =  AQClXaNaClAQ  Salt  per  cent,  2*53... Exp.  2-62. 

AQ    AQ 

s  s 

Nay,  not  only  do  we  by  this  construction  obtain  the  percentage  of 
nature,  but  we  see  why  it  requires  a  greater  degree  of  cold  to  freeze  sea- 
water  than  to  freeze  common  water.  The  double  molecule  of  salt  forms 
an  axis  for  the  molecule,  which  keeps  it  stretched,  and  assists  in  ex- 
cluding from  that  centre  the  atom  of  AQ,  which  must  find  its  way 
there  before  the  ice  molecule  can  be  formed,  and  the  liquid  congeal 
(see  page  27). 

It  may  here  be  remarked,  however,  that  this  marine  molecule  may  be 
differentiated  by  a  dodecatom  of  salt  on  the  poles,  instead  of  a  particle 
of  AQ.     In  that  case  we  obtain — 


AQ       AQ 
Brine,    (ClNa)»ClNaNaCl(NaCl)" 

AQ       AQ 


Water,  100. 

Exp.  id. 
Salt,       39. 


By  the  discharge  of  the  salt  in  the  axis,  this  molecule  may  also 
exist,  and  be  partitioned  into  twelve,  each  of  them  symmetrical — 

I  Water,  100. 
Penetrating  Brine,    ClNaAQNaCl  <  Exp.  id. 

(Salt,     36-4. 

At  certain  temperatures,  one  kind  of  brine  Iholeoule  appears  to  pre- 
vail ;  at  certain  temperatures,  the  other.  At  any  rate,  the  reader  will 
remark  that  these  are  the  very  limits  to  which  water  can  be  charged 
with  common  salt  at  the  surface  of  our  planet. 

But  what  is  the  structure  of  an  integrant  molecule  of  the  ocean? 
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According  to  what  has  been  just  stated,  its  original  materials  are 
sodium  and  potassium,  along  with  water,  in  minim  rain-drops. 

We  have  also  seen  how,  instead  of  potassium,  if  it  do  not  dedouble, 
we  are  to  expect  chlorine. 

But  both  sodium  and  potassium,  when  possessing  the  structure 
proper  to  their  genesis,  may  dedouble — sodium  into  magnesium,  and 
potassium  into  calcium.  These  metals,  therefore,  we  may  expect  in 
sea-water. 

And,  moreover,  those  metals  we  have  found  to  be  brought  into 
great  harmony  with  the  molecular  conditions  of  the  surface  of  the 
terraqueous  globe,  when,  by  the  aid  of  sulphic  acid,  they  have  attained 
to  the  state  of  Epsom  salts  and  selenite.  Kow,  in  the  abyss  there  could 
be  no  want  of  sulphic  acid,  for  its  very  first  issue  is  SOS  =  SOj ;  which, 

on  the  supply  of  moisture,  tends  to  construct  SaqS=«SOgHO.  We 
have  also  seen  that  both  of  these  salts  tend  to  form  aquaform  mole- 
cules (see  pp.  31,  41).  Such  sulphic  molecules,  therefore,  in  an  aqueous 
medium  such  as  the  ocean,  would  be  in  perfect  harmony  with  their 
environments.  The  law  of  assimilation  bearing  on  them  from  the 
aqueous  particles  of  the  surrounding  medium,  vast  though  its  quantity 
be,  would  have  no  tendency  to  change  them.  For  aught  that  appears, 
both  might  be  secularly  stable,  if  encased  in  lime  or  magnesia. 

Let  these  sulphic  molecules  then  be  so  encased,  then  surrounded  by 
composite  molecules,  each  of  them  a  differentiated  dodecatom,  consist- 
ing of  fourteen  of  the  primary  differentiated  dodecatoms,  in  the  centre 
of  each  of  which  the  chloride  of  sodium  nestles,  and  let  each  of  them 
have  also  an  atom  of  chloride  of  magnesium  on  each  pole,  and  let  the 
whole  aqueous  medium  consist  of  such  molecules,  in  equal  numbers ;  and 
both  the  structure  and  its  diJQTerentiation  of  that  medium  are  very  per- 
fect, and  it  may  be  expected  to  be  very  stable. 

At  any  rate,  an  integrant  molecule  of  it — which,  however,  without 
diagrams,  is  perhaps  wholly  obscure — gives  the  very  percentages  which 
are  found  in  analysis  in  ocean  water. 

Water.  Theorj.  Experiment. 

( UAQ", 968-5     .     .     .     968-6  Water. 

14(NaCl)*,      ....       25-2     .     .     .       246  Table  Salt. 
2(MgCl)',     ....         2-9     ..     .         2-6  Bitter  Salt 


36< 


l{MgOSaqS)»,  ...         21...         2*1  Epsom  Salt 
ICaOSaqSaq,    ...         1-3    ..     .         M  Hard-Water  Salt 


CHAPTER  VIII. 

CAEBON,  HYDK0-CABB0N8,  OXYCARBONSl 

Br  the  vecular  demetallisation  of  the  poUr  elements  in  the  potassium- 
formMf  then,  we  obtain  the  halogens.  We  have  now  to  inqniie  what  we 
obtain  as  the  result  of  the  same  process  in  the  sodinm-fonns,  along 
with  which  we  may  take  the  lithium-forms,  since  thej  differ  from  the 
•odium-forms  onlj  in  this,  that  the  oxygen-form  in  the  latter  is 
coupled  instead  of  single,  so  that  the  structure  is  always  ready  to  open 
into  two — 

Lithhia,  §     =      2^ 

And  as,  in  reference  to  potassium,  in  order  to  obtain  its  reduction  to 
chiorinoy  wo  assumed  the  existence  in  the  first  instance  of  the  peroxide, 
lot  us  now  do  the  same  with  the  sodhic  and  lithhic  1x)dies. 

In  tliis  way,  by  the  emission  of  two  atoms  of  hydrogen  from  each 

pole,  the  first  to  symmetrise  the  axis  of  the  polar  atom  of  lithhium,  and 

11)0  second  to  dotnetallise  it  (both  hydrogens  lapsing,  along  with  the 

two  atoms  of  oxygen  on  each  pole,  into  aq),  we  obtain  the  following 

o()uations  :-- 

§8  giving  by  union, 

I'oroxido  of  Hodhium,      ^      ss  S  +  4  aq 

wo 


IVnixido  of  Lithhium,     g     =  ^-f  4  aq 


-»-8  aq. 


Now,  of  these  nuluced  forms,  the  lower,  having  two  atoms  of  oxygen 

for  its  mmlial  body,  intiat  tend  to  open  ;  and  it  is  to  be  observed  that 

tho    latter   when   opiMiod   ia   the   morphological   complement   of  the 

>U)eT,  so  that  if  it  open  and  receive  the  upper,  the  latter  will  fit 
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into  it  as  a  mould,  and  we  shall  obtain  a  structure  of  great  perfection, 
not  without  analogy  to  a  halogen,  as  in  the  diagram  on  the  right.  Its 
form,  like  that  of  a  halogen,  is  axial  or  cylindrical,  and  its  poles  are 
identical  with  those  of  the  halogen.  It  differs  only  in  embodying  no 
metallic  element.  It  is,  consequently,  less  fuUy  differentiated,  and 
must  be  less  coherent  or  stable,  and,  therefore,  may  possibly  in  some 
cases  be  decomposable.     (For  its  determination  see  p.  88,  et  seq.) 

But  what  are  these  lens-shaped  polar  elements  1  They  are  obviously 
isomorphous  with  boron,  and  we  have  already  seen  them  in  the  poles  of 
the  atoms  of  chlorine.  Here,  however,  we  find  them  not  only  on  the 
poles,  but  in  the  interior  of  our  quasi-halogen  also. 

Kanh  Oas. — Neglecting  for  the  present  the  light,  the  baric,  and  the 
barytic  isomorphs  of  this  lens-form,  and  attending  to  that  species  only 
which  is  obtained  from  the  reduction  and  demetallisation  of  lithhium,  we 
shall  ascertain  most  easily  what  it  represents  in  the  laboratory,  by  fol- 
lowing out  the  symmetrising  and  demetallisation  of  a  single  atom  of 
lithhium  taken  by  itself. 

First,  then,  as  has  been  already  shown,  we  obtain  the  equation — 

t 
Lithhium,       vy  =  vi;        Hydride  of  Lithium. 

But  the  atom  of  hydrogen  thus  emitted,  in  order  to  symmetrise  the 
axis,  stands  in  the  centre  of  a  metallic  region.  Being  itself  metallic,  it 
will  therefore  be  repelled  from  this  region,  and  betake  itself  to  the 
other — ^the  lens-shaped  or  metaUoidal  pole ;  we  shaU  thus  obtain — 

Nascent  Hydride  of  Lithium,  ^J,  =  'i'     Mature  Hydride  of  Lithium. 

And  now  the  atom  of  lithium  may  at  once  symmetrise  both  itself 
and  the  whole  structure,  by  gathering  up  the  five  units  which  constitute 
its  five-fid  pole  into  another  atom  of  hydrogen.     We  thus  obtain — 

t'  =  <^     (See  PL  IL  fig.  xii.  HCH). 

But  of  this  symmetrical  combination  the  axis  is  too  long.  Under  the 
law  of  sphericity,  therefore,  such  structures  wiU  tend  to  double.  Now, 
this  they  can  do,  and  by  so  doing  produce  an  exquisitely  spherical  and 
finely  differentiated  molecule,  as  we  shall  presently  see.  But  first,  let  us 
remark,  that  atoms  of  lithhium,  being  dissymmetrical  and  heteropolar, 
never  can  exist  single.  The  smallest  number  which  can  be  isolated  is  a 
couple.     Let  us  take  a  couple,  then,  and  we  shall  obtain — 

II  sv        <=>  o     \  (Plate  II. 

/T\-vy-.t_t_       A.     {    fig.  XIIL 
t  mo  o     )    CHC). 
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That  in,  two  atoms  of  this  new  lens-shaped  element,  united  bj  a  tetntom 
of  hydrogen,  as  the  body  of  the  combination. 

Carbon. — What  then,  let  os  ask,  is  this  new  element  I  As  to  its 
atomic  weight  it  is  obviously  c;  -  2H  =  5JJ{  -  2H  =  (5  x  8)  -  2H  = 
40  —  10  =  30,  f'.^.,  6  whcnH  =  1.  It  is,  however,  so  oblate  that  when 
atoms  of  this  kind  are  free  to  do  so,  they  will  tend  to  go  in  couples,  like 
oxygen,  &c.,  the  atomic  weight  of  which  will,  of  course,  be  12  when  Hal. 
Moreover,  this  new  element  has,  during  its  genesis,  given  off  no  less 
than  two  atoms  of  hydrogen;  carrying,  as  we  have  already  seen  occasion 
to  believe  in  other  cases,  an  aptitude  for  the  aeriform  state  along  with 
them.  We  may  expect  tlus  element,  therefore,  to  be  of  a  peculiarly 
stable  or  fixed  character. 

The  Spiral  Filament — ^And  what  as  to  the  molecules  which  it  must 
form?  First,  it  appears  that  if  atom  is  united  to  atom  by  a  terminal 
edge  in  both  cases,  and  as  symmetrically  as  the  system  admits  of,  there 
results  a  spiral  filament  (Plate  11.  fig.  xiv.) 

The  Diamond. — Secondly,  it  appears  that  as  soon  as  twelve  atoms  have 
been  united,  they  may  spherify  into  a  dodecatom  of  exquisite  solidity 
(PL  I.  fig.  vi.)  And  what  will  be  the  molecule  which  we  may  expect  to 
be  in  volumerical  relation  with  the  unit  volume  of  water?  Indicating, 
for  convenience,  in  the  meantime,  this  lens-shaped  element  by  the  letter 
C,  we  may  expect,  in  consequence  of  its  extreme  minuteness,  the  dode- 
cutom  will  at  once  cover  itself  sjrmmetrically  with  another  layer  of 
atoms,  that  is,  as  we  have  seen,  with  20,  thus  giving  an  exquisite 
molecule,  at  once  isometrical  and  differentiated,  and  therefore  very 
stable.  Now  let  these  small  bodies,  of  such  mechanical  perfection,  form 
into  dodecatoms,  as  they  must — since  they  belong  to  the  pentagonal 
system — ^and  we  obtain  an  unit,  having  the  sp.  gr.  of — 

Diamond.  G...  .^£  =  ^Vx'l62o'"  =  '''  ^P"  '''■ 

And  suppose  that  at  the  requisite  temperature  this  molecule  is  exposed 
to  oxygon  gas,  so  that  the  icosahedial  coating  of  the  dodecatoms  should 
go  off  in  burning,  we  should  then  obtain  a  molecule  agreeing  completely 
in  sp.  gr.  with  that  of  th< 


Unbumt  Residuum,  G...  ?;i=  liiLl|iL^  ==  2-67  Exp.  2-67. 

ACj  loJU 

This  new  element,  then,  isomorphous  with  boron,  represents  carbon. 
It  is,  indeed,  true  that  a  mcgority  of  chemists  at  present  give  the  atomic 
weight  of  carbon,  not  as  6,  but  as  2  x  6  when  H  ==  1.  And  this  the 
estimating  of  the  atom  of  oxygen  at  2  x  8,  instead  of  8,  necessitates.  The 
'^rthcr  we  proceed,  however,  we  shall  see  more  clearly  that  the  law  of 
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symmetry,  which  ever  calls  for  a  couple  of  atoms  in  the  axis  uf  a  mole- 
cule, except  in  the  case  of  the  central  atom  itself,  must,  as  long  as  it  is 
disregarded,  lead  chemists  to  mistake  double  for  single  atoms,  as  also 
their  tendency  to  go  in  couples,  when  forced  to  do  so,  as  best  fulfilling, 
when  thus  coupled,  the  law  of  sphericity. 

The  Belation  of  Chlorine  to  Cyanogen. — Having  thus  determined 
that  our  second  lens-shaped  element  is  carbon,  we  are  now  able  to  under- 
stand the  analogies  of  chlorine.  Thus  it  will  be  seen  that  in  chlorine  the 
polar  elements  are  carbons,  and  they  are  grasped,  both  of  them,  as 
we  may  say,  in  the  talons  of  lithhiums  or  zhotes.  Omitting,  then, 
the  consideration  of  the  concealed  atom  of  oxygen  in  the  middle  of  the 
atom  of  chlorine,  which  forms  the  coupling  joint  of  the  functionrug 
parts,  what  we  obtain,  as  these  parts,  is  a  couple  of  carbo-zotic  elements, 
which,  if  separated  from  the  coupling  joint,  would  give  an  isomorph  of 
cyanogen. 

Chlorine,  minus  its  coupling  f  ^      5?      xm  o 

joij^t.. IS " 2 " ^^•^y^''«^°- 

Thus  does  our  theory  incidentally  explain  most  satisfactorily  what  has 
hitherto  been  deemed  a  wonder  in  chemistry,  neimely,  the  great  simi- 
larity in  the  functioning  of  chlorine  and  cyanogen. 

In  the  giving  of  carbon  to  nature,  then,  every  atom  is  given  in 
connection  with  two  atoms  of  hydrogen,  which  are,  as  it  were,  its 
offspring,  and  it  is  re-established  in  all  its  rights,  and  exists  in  admirable 
harmony  with  the  laws  at  once  of  symmetry,  sphericity,  and  stability, 
when  two  atoms  have  become  the  poles  of  an  aerial  body,  which  con- 
sists of  a  tetratom  of  hydrogen,  that  is,  when  the  hydro-carbon  has 
attained  to  the  state  of  marsh  gas.  In  this  state,  indeed,  it  is  so  perfect, 
that  if  undisturbed  from  without  it  seems  well-nigh  unalterable  under 
cosmical  law.  An  atom  of  carbon  consists  of  ten  triangles  of  forces 
leaning  upon  each  other  between  the  equator  and  the  poles  of  the 
pentagonal  bipyramid  which  they  form,  so  that  each  set  of  five  roofs  in 
the  other ;  and  though  it  may  possibly  be  developed  into  a  coupled 
atom  of  light  boron,  so  that  an  atom  of  marsh  gas  should  be  trans- 
formed into  a  hydride  of  boron  isomorphous  with  olefiant  gas. 


OlefiantGas,       -m-       =    C,H^, 

1" 


yet  such  a  transformation  would  be  extreme ;  and  marsh  gas  presents 
itself  to  us  not  only  as  one  of  the  most  stable  of  structures,  where  the 
heat  does  not  partition  it,  but  as  one  of  the  ultimate  products  of  nature. 
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It  is  stable,  not  only  in  the  sense  of  mechanical  perfection,  but  in 
respect  of  the  repose  which  its  sphericity  and  differentiation  secures  to 
it,  as  also  because  of  the  fact  that  between  the  poles,  which  are  the 
regions  most  liable  to  attack  in  all  molecules,  there  lies  a  tetratom  of 
hydrogen.  Now,  of  this  structure,  the  form,  as  has  been  shown  (p.  16), 
is  so  oblate  or  negative  that  it  warns  off  oxygen  whenever  it  comes 
near  it.  Hence,  though  the  poles  of  the  atom  of  marsh  gas  are  single 
and  naked  atoms  of  carbon,  they  are  secure  against  the  attacks  of  cool 
oxygen.  Now  we  know,  in  point  of  fact,  that  marsh  gas  can  survive 
the  decomposition  of  all  tender  molecules,  and  exist  in  the  midst  of  all 
the  moisture  and  the  oxygen  of  the  terraqueous  globe,  both  in  the  crust 
of  the  earth  and  in  the  atmosphere. 

Book  Oils. — It  is  important  to  remark  how  well  mar^h  gas  can  defend 
itself  against  the  attacks  of  oxygen,  even  when  the  oxygen  is  assisted 
by  moisture.  That  it  can  do  so  is  implied  in  its  name ;  nay,  it  appears 
that  those  naphthas  and  rock  oils  which  now  begin  to  be  found  in  such 
abundance  and  to  prove  so  useful,  in  so  far  as  they  are  permanent, 
consist  of  molecules  whose  poles  are  atoms  of  marsh  gas ;  and  on  this 
ground  it  is  that  they  are  protected  &om  the  attacks  of  oxygen  and 
moisture.  Thus  the  most  abundant  and  stable  constituent  of  these 
natural  oils  has  been  found  to  have  the  chemical  formula  of  Cj,Hj^ ; 
and,  doubling  this  formula,  as  is  generally  necessary  with  respect  to 
formulae,  which  are  estimated  in  reference  to  a  single  atom  of  chlorine, 
&c.,  that  is,  in  reference  to  one  pole  instead  of  two,  we  obtain  C„H^ 
Now  this  immediately  bespeaks  a  differentiated  dodecatom  in  which  the 
body  is  a  double  wall  of  CH  =  (CgH^)'",  and  the  poles  atoms  of  marsh 
gas  =  2(CjHJ.  And  so  with  the  other  members  of  the  series  to  which 
this  molecule  belongs.  Their  poles  are  always  atoms  of  marsh  gas.  As 
the  three  hydrogen  arms  of  the  terminal  atoms  of  marsh  gas  in  this 
structure  extend  beyond  the  central  atoms  of  carbon,  its  ultimate  or 
composite  molecule  may  be,  and  appears  to  be,  that  of  the  trigonal  order, 
namely,  the  icosatom  occupying  an  ice  volume. 


+ 


'0      t 


.'5>' 


RockOU,  ^     ^  2(C,^u) 


ru     ,   .11  .    o      (CHC(dH,)CHcf        17200  ^^ .  _        ..^ 

The  distillate  G  --=  ^^ -rk^ =  i^ n^KK  =  *^64  Exp.  -669 

ICE  16  X  1620 
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In  many  cases,  however,  where  there  are  trigonal  poles,  plainly  the  tetra- 
hedral  molecule  is  to  be  expected.  It  is  only  where  the  whole  liquid  is 
somewhat  homogeneous  that  the  icosatom  can  be  constructed.  With 
regard  to  the  rock  oils  in  their  natural  state,  doubtless  the  liquid  is 
differentiated  in  a  very  high  degree ;  and  it  is  therefore  only  what  is  to 
be  expected  that,  by  effecting  distillation  at  varied  temperatures,  quite  a 
series  of  hydrocarbons  should  be  obtained.  Their  general  characteristic, 
however,  as  has  been  stated,  if  they  be  permanent  in  nature,  is  that  their 
polar  elements  are  atoms  of  marsh  gas,  single  or  doubled. 

Eaiential  Oils. — It  is  only  from  the  inorganic  or  disorganised  regions 
of  nature  that  marsh  gas  is  to  be  obtained.  Living  nature  is  not  so 
prodigal  of  her  hydrogen  as  to  let  a  tetratom  escape  with  its  three  equa- 
torial anns  naked.  In  constructing  the  marsh  gas  type,  living  nature 
usually  gives  atoms  of  CH  instead  of  H  only  for  the  three  equatorial 
arms ;  and  hence  of  this  type  a  great  variety  of  forms,  for  the  atoms  of 
CH  may  themselves  be  constructed  in  three  ways,  and  these  may  be 
applied  to  the  axial  atom  of  H  in  several  ways  also.  Omitting  one  of 
the  three  equatorial  carbons,  which  cannot  be  introduced  in  our  method 
of  type  diagrams,  we  obtain  as  tetratoms  of  hydrogen,  fully  charged  with 
single  atoms  of  carbon,  the  following  diagrams : — 


■j-^O       -^0j;0^-  i^t  o-^+^-o        -^o+ 


Now,  of  all  of  these  the  actual  forms,  though  not  the  diagrams,  are  very 
oblate  or  negative.  While,  therefore,  they  will  ward  off  the  oxygen 
which  they  may  happen  to  meet  with,  and  will  thus  be  permanent  in 
nature,  and  may  be  useful  in  the  vegetable  tissue  in  decomposing 
dioxide  of  carbon,  as  has  been  hinted  already,  and  as  will  be  considered 
more  fully  hereafter,  they  will  not  be  insulable  each  by  itself,  any  more 
than  a  single  atom  of  oxygen  or  of  carbon. 

But  no  reason  appears  why  they  may  not  be  insulable  in  couples  on 
the  same  axis,  and  thus  coupled  attain  the  aeriform  state.  Now,  if  we 
assume  that  they  rise  in  this  coupled  state,  and  that  a  couple  occupies 
the  normal  atmospherical  volume,  that  is,  the  volume  of  an  element  of 
aq  or  Az  or  ®,  we  obtain — 


Fragrance,  §  and  §  =»  Ca,H^ 
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The  «p-  gr.  of  u^  ta^^xit,         C^iH,     =     4-7  Ext-.  4*7 


When  the  rapoTir  oondensei,  fii>%  its  tfj'ZJMSor  is  tnsork^L  «nd  extends 
•o  ikr  beyond  the  pole?,  the  ii:cl«<:ak8  resTiItins  mnst  be  those  of  the 
tri^'onal  seTUfl,  the  first  and  simplest  of  which  is  the  tetntonu  and  the 
mrM  peifert  the  icosat/ym.  Now,  the  tetratom  being  4(CJE[J  =  Ci»Hm* 
and  this  is  the  osnal  fonnola  for  the  non-oxrgenated  essential  oils,  and 
allowing  a  half  normal  Tolome  to  a  single  tetratom,  or  a  normal  Tolmne 
to  a  couple  of  such,  we  obtain — 

Liidit  Essential  OiL  G  =  i!i^    ^  4050*20)  ^  g^  j.       ^ 
^^  iAQ  J  X 1620  o^^-p-o^. 

It  is  well  known,  however,  that  the  distiller  in  obtaining  these  oils  is 
troubled  with  a  less  fragrant,  that  is,  a  more  stable  kind,  whose  chemical 
formola  is  the  same,  bat  which  is  heavj  enough  to  sink  in  water.  Now, 
the  same  h  jdro-carbon  element  wherein  ioosatoms  must  be  more  stable, 
and  in  that  case  as  to  the  sp.  gr.  of  this. 

Heayy  E«ential  Oil,  G  =  -^"  -  ?^Oiy^)  =  1 -05  Exp.  1.  + 

The  single  element  (C*H*)  is,  however,  capable  of  assuming  so  many 
forms  (figurate  formulae  have  been  given  of  five)  that  the  isometric  mole> 
cules  which  may  possibly  be  constructed  of  it  may  be  veiy  many. 

Camphor. — But  here  it  may  occur  to  the  reader  that  if  the  single 
elements  are  apt  for  being  coupled  on  the  same  axis,  as  we  have  supposed 
they  are  in  the  case  of  the  ordinary  aeriform  element,  are  we  not  to 
expect  them  to  occur  coupled  permanently  in  nature  by  nature's  usual 
coupling  joint — ^namely,  an  atom  of  oxygen  ?  This  is  plainly  to  be 
expected.     Now,  this  gives  the  composition  of 

Camphor,  §  CmHkOj  . 


Supposing  it  to  form  into  tetratoms  like  the  light  essential  oils,  of  which 
it  \»  the  first  oxidation  (the  sub-oxide),  its  formula  of  sp.  gr.  gives 

r.         ^        r.         (CioHeO)*  4  X  380  .Qoo  TT^^    no 

Camphor,  G  =  ^-\J-^   =    j^^  =  -938  Exp.  98. 

This  hydro-carbon  element,  then,  (C^)  we  may  regard  as  the  characteristic 
hydro-carbon  of  the  vegetable  kindom.  It  is  that  molecular  structure  to 
which  that  kingdom  mainly  owes  its  fragrance,  and  I  have  hinted  that 
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it  may  possibly  perfonn  a  very  important  function  in  the  vegetable  king- 
dom— namely,  the  decomposition  of  carbonic  acid,  and  the  delivering 
of  single  atoms  of  carbon  in  the  free  state  into  the  vegetable  tissue. 

The  Hydro-Carbon  of  the  Bile. — And  here  we  may  cursorily  inquire 
whether  any  analogous  hydro-carbon  is  to  be  found  in  the  animal  king- 
dom. If  we  are  to  find  it,  of  course  we  must  look  for  it  in  the  cells  of 
some  region  of  the  animal  organism  which  is  analogous  to  the  cells  of 
the  parenchyma  of  the  foliage  or  barks  of  plants.  Now  such,  I  think, 
are  the  cells  of  the  hepatic  organism,  and  there,  it  is  well  known,  that 
we  do,  in  point  of  fact,  find  resins  and  oily  matter  highly  analogous  to 
those  of  plants^  which  indeed,  by  chemical  purification  and  reduction,  may 
ultimately  be  rendered  fragrant  like  those  of  plants. 

Do  we,  then,  find  in  bile  any  characteristic  hydro-carbon  analogous  to 
that  which  we  have  found  in  the  vegetable  organism  ?  To  this  it  is  to 
be  immediately  answered  that  we  do.  In  a  word,  we  find  the  same 
hydro-carbon,  only  that  in  the  animal  its  poles  are  doubled,  or  rather 
CH  is  added  to  each,  so  that  the  biliary  or  animal,  when  compared  with 
the  vegetable  essence,  is  what  potassium  is  to  sodium,  or  what  acetene  is 
to  marsh  gas. 


C5  c=> 

The  hydro-carbon  of )  /%4.a  a+a        f  The  hydro-carbon  of 

Essential  Oa,       f      ^^f^-*"  -»-U|U-<"    |  ^^^ 


Its  chemical  formula  is  C7He,  but  there  is  not  much  chance  of  its  being 
isolated.  In  the  biliary  fluids  it  seems  to  exist  always  as  a  dodecatom, 
twelve  atoms  being  studded  around  an  atom  of  hepatic  sugar  as  the 
nucleus,  the  two  polar  elements  at  the  same  time  being  variously 
dijQferentiated,  especially  by  such  ammoniacal  and  sulphuric  matter,  as  on 
its  individuation,  gives  glycocine  and  taurine. 

Dyslysine. — By  availing  himself,  however,  both  of  the  decompositions 
of  nature  and  art,  the  chemist  has  succeeded  in  obtaining  the  biliary 
dodecatom,  composed  wholly  of  its  characteristic  hydro-carbons,  clothing 
an  atom  of  saccharine  matter  as  the  nucleus,  the  peripherad  atom  of  hy- 
drogen in  the  saccharine  matter  serving  also  for  the  centrad  atom  of 
hydrogen  in  the  hydrocarbon.     Thus — 

The  saccharine  nucleus,    CisHuOi, 

1 2^C  H*  —  H^  ^84"ao 

^  '  ^        ^'  '  C„H,,0„  =  2C4sH5«Oe. .  .Dyslysine. 

Cholesterine. — ^As  long  as  an  atom  of  glycogenic  or  saccharine  matter, 
containing  in  its  structure  twelve  atoms  of  oxygen,  is  the  nucleus  of  u 
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molecule  of  bile,  there  is  no  chance  of  that  molecule  becoming  too 
stable  for  undergoing  the  metamorphoses  from  hour  to  hour  which 
animal  life  implies.  But,  as  might  be  expected,  that  atom  of  sugar  is 
liable  to  undergo  reduction  by  the  departure  of  atoms  of  HO.  And  the 
study  of  the  salicinic  molecules,  as  well  as  the  law  of  symmetry,  leads 
us  to  infer  that  we  might  have  sometimes,  as  the  ultimate  dodeca- 
tion  from  sugar, 


0 


0 


=  c«o,. 


And  this  structure  being  so  finely  differentiated  and  still  protected 
from  the  attacks  of  oxygen,  by  having  its  poles  chaiged  with  this 
destroyer,  cannot  but  be  very  stable  at  all  moderate  temperatures. 
Now,  if  we  take  this  caramelic  element  as  a  nucleus  instead  of  an  atom 
of  sugar,  and  clothe  it  as  formerly  with  our  biliary  hydro -carbons,  dif- 
ferentiating the  poles  not  by  such  easily  transformable  forms  as  the 
ammoniacal  or  sulphuric  elements,  but  by  the  stable  forms  of  marsh 
gas  coupled  on  each  pole  and  surmounted  by  an  atom  of  HO,  and  ter- 
minated by  one  of  aq,  to  bring  the  whole  into  harmony  with  the 
general  moisture  of  organisation,  we  obtain  a  structure  which  cannot 
but  be  comparatively  stable,  and  which  may  well  bear  the  name  of 
cholesterine.  At  any  rate,  its  formula  is  precisely  that  of  that  beauti- 
ful but  often  inconvenient  biliary  solid  which  forms  gall  stones  in  the 
gall-bladder,  and  is  apt  to  make  its  appearance  almost  anywhere  in  the 
animal  body,  as  also  sometimes  in  the  vegetable. 

Nothing  can  surpass  the  beauty  of  this  and  of  these  molecules, 
even  in  such  figurate  formulse  as  the  student  can  easily  draw  for  himself 
with  a  pencil ;  and  which,  indeed,  I  should  like  to  introduce  here,  but 
that  I  feel  ashamed  to  tax  so  severely  the  patience  and  ingenuity  of 
the  printer. 

As  to  the  differentiation  of  the  poles  in  glycocholic  and  taurocholic 
acids  also,  it  is  easily  seen  what  the  material  is ;  but  for  placing  the 
various  elements  in  the  relative  positions  in  which  they  stand  in  nature, 
there  is  not  at  present  sufficient  light. 

The  Hydro-Carbon  of  the  Alkaloids.— The  ultimate  hydro-carbon 
of  nature  results  when  the  three  equatorial  atoms  of  hydrogen  in  the 
essential-oil-element  have  gone  off,  and  there  remains  only  the  axial 
atom  of  H,  charged  in  each  of  its  five  regions  by  union  with  an  atom  of 
carbon — 

o^^o  -  C,H. 
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When  rendered  heteropolar  and  active  by  the  incidence  of  an  atom 
of  HO,  or  one  of  its  poles,  it  enters  largely  into  the  more  highly  car- 
boned  products  of  the  vegetable  kingdom,  such  as  morphia  and  the 
other  alkaloids.  But  in  the  laboratory  it  cannot  be  raised  into  the 
seriform  state.  It  merely  remains  among  carbonaceous  residua,  thus 
explaining  why  it  is  next  to  impossible  to  free  these  residua  entirely 
firom  hydrogen.     It  is  otherwise  unknown  to  the  chemist. 

Haphthaline. — But  as  soon  as  a  second  atom  of  hydrogen  is  added 
on  either  pole,  it  is  capable  of  the  aeriform  state — ^not  indeed  in  single 
atoms,  for  they  are  dissymetrical,  but  in  couples — 


Napthaline  Vapour,    . 

? 

Its  first  isometrical  molecule,  however,  is  the  tetratom,  giving  C^H^ 
which  is  the  formula  usually  adopted  for  napthaline.  But  it  must  also 
tend  to  form  dodecatoms,  giving  C,oH^=2  (C^^,),  as  also  icosatoms 
giving  Cj^H^  =  2(CboH^).  The  mass  seems  to  consist  of  both,  in  variable 
numbers,  corresponding  to  its  variable  specific  gravity. 

And  here,  if  the  student  think  it  worth  his  while  to  inquire,  he  will 
be  surprised  to  find  what  a  simple  system  of  bodies  Laurent's  chloro- 
bromo-nitro-napthalinic  what-nots  proves  to  be,  if  he  chose  to  take  C^H.^ 
instead  of  its  tetratom  C^TL^  as  the  true  unit,  which  undergoes  union 
and  substitution.  In  this  way,  also,  he  will  be  able  to  explain  the 
large  napthalinic  molecules  obtained  by  Dumas,  Anderson,  &c. 

The  Alcoholfl. — It  is  only  when  the  polar  elements  of  a  hydro-carbon 
molecule  are  atoms  of  marsh  gas — that  is,  only  when  they  contain  a 
tetratom  of  hydrogen  functioning,  as  has  been  shown,  like  an  atom  of 
oxygen — that  such  a  molecule  can  defend  itself  against  the  oxygen  and 
moisture  which  everywhere  prevail  in  the  terraqueous  globe.  In  other 
cases  there  may  perch  on  each  pole  of  the  hydro-carbon  molecide  an  atom 
of  0  or  of  HO.  It  is  then  protected,  and  is  more  or  less  permanent. 
But  now  it  is  no  longer  regarded  as  a  hydro-carbon.     It  is  an  alcohol. 

The  original  substance  of  this  name,  which  has  supplied  the  generic 
designation,  is  derived  ^m  the  fermentation  of  saccharine  hquiils, 
such  as  the  juice  of  the  grape.  Its  hydro-carbon  is  the  marsh  gas  witli 
double  carbon  poles  (see  the  figures,  p.  82),  that  is,  olefiant  gas  or  ethylene, 
and  this  hydro-carbon  becomes  an  alcohol  when  an  atom  of  HO  is 
attached  to  each  pole,  and  when,  consequently,  each  polar  element,  con- 
sidered as  a  ternary  combination,  is  the  saccharine  element  CHO,  which, 
as  a  dodecatom  (C,aH„0„),  is  generally  regarded  as  an  atom  of  sugar. 
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Now,  it  18  obvious  that  these  three  elements  C,  H,  and  O  may  exist 
united  in  either  of  three  modes.  The  polar  elements,  then,  of  the  atom 
of  alcohol,  those  parts  on  which  its  functioning  mainly  depends,  must 
be  veiy  changeable,  as  the  conditions  of  existence  change.  The  ingestion 
of  alcohol  may  therefore  be  expected  to  be  stimulant  or  transiently 
vitalising,  and  as  in  none  of  the  three  modes  of  arrangement  is  the  sac- 
charine element  poisonous,  alcohol,  if  duly  diluted,  wUl  not  immediately 
destroy  life ;  while  since  both  its  peripheral  and  its  central  parts  consist 
of  saccharine  matter,  it  may  be  expected  to  possess  an  agreeable  tasta 
Our  molecular  morphology,  therefore^  gives  reasons  why  alcohol  should 
play  in  society  the  important  part  which  it  does. 

Its  three  forms  may  be  represented  in  our  figurate  formulae.  The 
chemical  formula  of  all  the  three  is,  of  course',  the  same : — 


Alcohol,    .     .     nih  -M-  -HK         C^H,0,  . 


t  t  t 


The  first  and  the  second  diagrams  are  both  true  alcohol  forms ;  that 
is,  on  being  poured  upon  some  other  chemical,  so  as  after  drenching  to 
clothe  it,  they  will  each  shorten  the  combined  axis  by  the  lapse  of  the 
terminal  atom  of  OH  or  HO  into  aq^  which  goes  aside,  leaving  C^H^O 
(the  ether  element)  in  union. 

These  two  are  also  the  morphological  complements  of  each  other. 
And  the  laboratory  liquid  appears  to  consist  of  molecules  of  both  in 
equal  numbers,  and  thus  to  be  fiiUy  differentiated.  Now  the  first,  having 
pentagonal  poles,  must  form  into  dodecatomic  molecules.  The  second, 
having  trigonal  poles,  must  form  into  icosatoms.  Allowing,  then,  to 
the  first  and  smallest  half  the  volume  of  the  second  and  largest^  we 
obtain  as  the  equation  of  sp.  gr.  of 


/ 4 i» 


Alcohol... G«  ^ 


(OHCCHCCHO)     12  X  230 

2AQ  ""2x1620""'**^^ 

Mean,  -796  Exp.  795. 

(HOCCHCCOH)"^  20  x  230 


=  -741 . 


4Ay  4xlG20 

Aoetio  Add. — The  third  form  is  obviously  advanced  in  solidarity, 
the  polar  bodies  COG  being  compact  icosahedrons.  But  the  oxygen 
being  thus  removed  from  the  pole,  this  form  will  be  more  liable  than 
the  others  to  the  attraction  of  oxygen.     Now,  if  an  unit  of  the  oxygen 
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of  natuie,  that  is,  of  oxygen  in  coupled  atoms,  attack  the  poles,  the 
first  will  lay  hold  of  the  teiminal  atoms  of  H,  and  lapse  along  with 
them  into  aq,  which  will  go  aside,  while  the  second  will  fix  itself  on  the 
carbon  poles  of  the  dehydrogenised  alcohol  (aldehyde),  and  therewith 
result — 


t 
Acetic  Vapour,     .     .     .      -t--^  =  Cfifi^ . 

it* 


And  here  we  may  remark,  in  passing,  the  beautiful  rationale  which 
our  theory  gives  of  such  chemicaLs  as  chloral,  trichoracetic  acid, 
chloroform,  &c.  Plainly,  they  are  symmetrical  representatives  of  the 
same  type  as  the  substances  we  have  been  considering,  only  that  the 
three  equatorial  hydrogens  (only  two  of  which  we  can  ever  represent) 
have  been  substituted  by  three  atoms  of  chlorine. 

As  to  the  anaesthesia  which  chloroform  causes  when  brought  into 
most  immediate  contact  with  the  blood  by  respiration,  it  does  not  seem 
possible  to  say  more  at  present,  than  that  the  structure  of  the  anaes- 
thetic is  so  stable  that  it  does  not  tend  to  spontaneous  transformation. 
Hence  it  does  not  stimulate  like  alcohol,  while,  at  the  same  time,  it 
presents  to  the  current  of  life  naked  single  carbon  atoms.  JN'ow  carbon  is 
the  deadest)  and  we  should  infer  that  it  is  the  most  deadening,  of  all 
material  elements — deadening  not  by  poisoning  or  transforming  living 
molecides  into  forms  incompatible  with  life,  but  simply  by  fixing  or 
forbidding  the  current  of  life  to  flow.  Were  it  not  for  carbon  all  animal 
life — ^if  life  it  could  be  called-^would  be  quite  ephemeral  in  our  planet. 
Carbon  maintains  tissue,  and  so  protracts  life. 

But  to  return  to  our  acetic  vapour.  Its  atomic  weight  is  300,  while 
that  of  a  normal  volume  of  common  air  is  about  72.  Allowing  this 
acetic  vapour  a  normal  volume,  therefore,  we  obtain  as — 

Its  Specific  Gravity,        — —  =  4*16 

But  it  is  only  to  be  expected  that,  as  the  temperature  is  raised,  such  a 
tender  structure  will  dedouble  into  the  truly  acid  form — 


Acetic  Acid  Vapour,       §  =         ^(0^11^04) 
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of  which,  allowing  to  it  also  a  normal  volume,  the  specific  gravity  will, 
of  course,  be  only  half  the  former — that  is,  2*08, 

Supposing,  then,  that  when  the  vapour  has  acquired  power  to  balance 
the  atmospherical  pressure  that  is  at  the  boiling-point,  it  has  the  most 
fully  differentiated  and  most  stable  constitution,  and  consists  of  both 
kinds  in  equal  numbers,  we  shall  have — 

Its  specific  gravity  at   1    416  -\-  2*08     ^     ^.^g  ^       g.gQ 
the  boiling-point,    .    J  2 

It  is  further  to  be  remarked  of  the  dedoubled  form  that  it  has  the 
simplest  genesis  possible  of  any  substance  that  shall  contain  the  three 
organic  elements,  H,  C,  and  0.  Thus,  let  these  three  elements,  when  in 
union  (and  these  three  in  union  are  both  the  beginning  and  the  ending  of 
organisation),  clap  together  in  the  isimplest  synthesis  possible,  and  we 
obtain — 


+       " 


Its  Genesis,   .     .     JL      +     <=>      =      §         =         iiCi^O^ 

<=>  T  o 

t 

And  let  it  become  more  fully  differentiated  and  more  stable  by  the 
lapse  of  HO  on  the  pole  into  aq,  and  let  the  elements  of  aqHCOC 
Aggrogftte  into  a  dodecatom  (which  the  twelve  atoms  of  aq  will  go  to 
moisten  all  over,  as  we  have  seen  in  the  case  of  glacial  sulphio  acid, 
Epsom  salt,  &c.),  and  we  obtain  a  molecule  whose  chemical  formula  may 
be  written  as  6(0411404),  and  which  is  very  probably  the  molecule  of — 

* 
4- 

Gkcial  Acetic  Acid,  ^     flo  ^      C.H^Oi 

t 
* 

G    =    (?qHCOCr    ^     12(45 ^5 -.10b)  ^   ,.^^^  j^g 

AQ  1620  ^ 

When  the  peripheral  atom  of  aq  betakes  itself  to  the  other  pole,  as 
HO,  the  molecule  must  then  form,  not  into  dodecatoms,  but  into  icos- 
atoms ;  and  allowing,  as  usual,  to  the  icosatom  double  the  volume  of 
the  dodecatom,  and  supposing  that  the  unit  of  the  differentiated  liquid 
consists  of  an  icosatom  as  the  central  body,  supported  by  a  dodecatom 
on  each  pole,  we  obtain — 
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Acetic  Acid...  G  =  (aqHCOC)  (HCOCOH)  (COCHaq)  «  Mil  + 


1;852 
2 


+      Mil     =     1-074  (the  mean). 


But  possible  molecular  combinations  here  are  very  various,  as  may  be 
inferred  from  the  capricious  densities  observed  by  the  balance. 

It  is  important  to  remark,  however,  that  the  constituent  element  in 
them  all  (neglecting  the  water),  and  that  which  ought  to  be  regarded  as 

The  Acetic  Principle,  is         o         also  the  Humic,  Tannic,  &c. 


It  \a  obviously  the  "  Spirit  of  Salt "  (hydrochloric  acid),  reduced  to  its 
simplest  terms,  the  zotic  elements  being  omitted. 

•The  acetic  element  is,  in  short,  in  reference  to  sodium,  what  the 
hydrochloric  is  in  reference  to  potassium  ! 

Hnmns. — It  enters  very  largely  into  the  structure  of  vegetable  mole- 
cules, such  as  the  tannic  acids,  gallic,  &c.,  and  when  it  is  inverted  so 
that  the  atom  of  hydrogen  is  in  the  interior  of  the  molecule,  and  is 
thus  secluded  from  the  attacks  of  the  external  air,  the  poles  of  the 
icosatom  thus  constructed  being  differentiated  by  atmospherical  elements, 
it  constitutes  the  molecule  of  humus,  the  most  stable  and  last  survivor 
of  vegetable  nature,  which,  if  left  to  undergo  its  own  slow  decomposition 
in  the  moist  soil,  without  some  alkaline  quickener,  is  so  well  known  to 
show  its  acetic  nature  by  rendering  the  soil  "  sour." 


-     / 


0C€(C0CH)9C0 


Theory. 

Subelnn. 

C...54-4     . 

.     .     550  " 

H...  4-3     . 

.     .       4-8 

From  the  heart  of  an 

N...  2-6     . 

.     .       2-5 

aged  oak. 

0...38-2     . 

.     .     37-7  > 

The  Aoetio  Acid  of  Acetates. — But  if  we  suppose  the  dodecatom  (see 
the  diagram  opposite),  to  exist  in  a  region  where  saccharine  elements  are 
coupling  into  acetic,  as  has  been  shown,  then  that  dodecatom  will 
certainly  take  those  coupled  elements  into  union  with  itself,  and  thus 
become  an  acetic  molecule  with  a  doiible  wall.  Allowing  it  now  a 
double  volume,  its  specific  gravity  will  be  the  same  as  before,  and  its 
constituents,  instead  of  being  CsHs02,  will  now  be  C^H^O^.  But  there 
is  this  important  difference  in  its  peripheral  structure  that,  instead  of 
being  moistened  all  over  by  aq,  it  is  covered  with  HO.  Its  chemical 
formula  would  now,  therefore,  be  legitimately  written  HO.C1H3O,,  and 
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on  the  attack  of  a  protoxide,  the  peripheral  atom  of  HO  would  lapse 
into  aq  to  shorten  the  axis  and  go  out  of  the  way,  leaving  as  the  acetic 
part  of  the  acetate  C^H^O,,  as  is  well  known  to  occur.  Now  this  acetic 
body  is  a  very  beautiful  structure,  consisting  of  an  atom  of  aq  as  the 
coupling  joint,  with  an  atom  of  our  elemental  acetic  principle,  HCOC, 
inserted  by  its  lance-shaped  pole  H  in  each  of  the  hollow  poles  of  the 
atom  of  aq,  which  is  the  medial  body. 


.,...,.         ,  ,  1  /  COCHaqHCOC 

Acetic  Acid,  as  in  acetates,         ajc         =  <  p  tt  n^ 


When  this  is  hydrated  by  the  addition  of  an  atom  of  HO  on  each  pole, 
implying  that  the  molecule  must  thereafter  be  icosatomic,  and  granting 
to  so  large  a  molecule  four  normal  volumes,  the  specific  gravity  comes 
out  1*065.     But  let  us  not  dwell  longer  on  this  acid. 

AoetyL — ^The  above,  as  also  everything  acetic,  the  chemist  tends  to 
reduce  to  a  form  which,  having  hydrogen  both  on  the  poles  and  the 
equator,  like  methyl  and  ethyl,  must  function  like  a  single  atom  of 
hydrogen,  and  be  very  serviceable  in  the  laboratory  as  being  much  less 
volatile  than  hydrogen — 


Acetyl,  t         =         C,H30.. 


It  is  homologous  with  methyl,  which  is  all  that  is  stable  in  the  first 
member  of  the  alcohol  series,  that  is — 

Spirit  of  Wood. — As  to  this  member,  we  obtain  the  possible  secular 
equation — 

Oxygen  Gas,       g         «         -i-w-  Marsh  Gras. 

Now,  but  for  a  certain  circumstance,  these  two  ought  to  unite,  and  give 
a  beautiful  structure, — ^namely,  a  dioxide  of  marsh  gas — 

s 

Methylic,  -^4-  =  C,H,0,. 
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But,  from  what  has  been  said  of  the  functioning  of  the  tetratom  of 
hydrogen,  it  is  to  be  inferred  that  the  atoms  of  oxygen  on  the  poles  in 
this  case  are  too  near  that  tetratom  for  maintaining  finnly  their  position. 
Hence,  as  an  element  for  this  combination  in  the  molecular  state,  we  may 
expect  among  others  tl^e  beautiful  structure — 

+ 

CD 

An  element  of  Methylic  Spirit,      T  |  hq  C^^^ 

which,  when  the  atom  of  HO  has  gone  off,  may  well  form  fine  polar 
elements  for  such  a  molecule  as  salicylic  acid. 

KethyL — But  the  liquid  methylic  spirit  is  to  be  expected  to  consist 
of  many  dissimilar  elements  of  the  same  chemical  formula,  the  ultimate 
hydro-carbon  alone  being  stable,  namely — 

Methyl,  T  =  C.H, 

? 
which,  moreover,  if  set  free,  will,  under  the  law  of  sphericity,  tend  to 
double  into — 


4 
Acetene,  -f--i-         =         ^fit- 

T 
Efher. — And  here  we  have  the  form,  which,  when  it  wants  the 
atom  of  hydrogen  on  one  of  the  poles,  or  has  that  atom  substituted  by 
an  atom  of  oxygen,  occupies  a  very  important  place  in  chemical 
systems  as  ethyl  and  its  oxide,  or  ether ;  and  that  it  should  do  so  our 
theory  enables  us  to  understand.  Thus,  its  structure  is  fine,  and  it  ie 
finely  differentiated.  Its  stability  will,  therefore,  be  great  But  it  is 
at  the  same  time  dissymmetrical  and  heteropolar,  and  therefore  not 
insulable  by  itself  (though  by  coupling  it  may  assume  the  aeriform  state 
which,  in  consequence  of  the  quantity  of  hydrogen  in  it,  it  will  no 
doubt  tend  to  do).  It  will,  therefore,  tend  to  unite  and  to  remain  in 
union  with  other  substances.  And  the  range  of  its  affinities  must  be 
all  the  greater,  for  this  reason,  that  it  is  trimorphous.  Hence  also  in  the 
liquid  state  it  may  be  expected  to  be  highly  differentiated.  Its  most 
interesting  state,  however,  must  be  that  in  which  it  is  truly  an  oxide  of 
ethyl,  constituting  an  icosatom  in  which  each  of  the  twenty  radial 
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elements  consists  of  five  atoms  of  hydrogen  and  four  of  carbon  alternat- 
ing with,  each  other  in  a  linear  series,  the  whole  mailed  in  oxygen,  and 
thus  protected,  except  from  hydracids,  <&c. 

EthyL — When  its  elements  H  and  C  are  arranged  in  this  linear  series, 
this  hydro-carbon  is  not  only  homologous  with  methyl,  but  with  a  single 
atom  of  hydrogen  itself;  for  in  methyl,  and  in  all  hydro-carbons  of  the 
same  form  in  which  the  atoms  of  H  and  of  C  are  more  numerous,  both 
the  poles  and  the  equator  are  hydrogens.  The  entire  moniliform  struc- 
ture, therefore,  whatever  the  number  of  joints  of  which  it  consists, 
must  function  like  a  single  atom  of  hydrogen,  only  it  will  be  less 
volatile,  and  consequently  less  fit  for  the  use  of  nature,  and  more  fit  for 
that  of  the  chemist.  And,  indeed,  it  is  amusing  to  see  to  what  an 
extent  the  chemist,  constructing  the  typical  hexatom  of  hydrogen  (see  p. 
17),  by  the  use  of  methyl,  or  ethyl,  or  amyl,  or  all  together,  or  hydrogen 
along  with  either  or  all,  and  placing  on  its  poles  molecular  structures 
of  suitable  form  and  weight,  such  as  azote,  phosphorus,  arsenic,  &c., 
has  succeeded  in  framing  curious  toy  or  mock  ammonias,  quite  unfit  for 
the  uses  of  life  indeed,  but  one  of  them  touching  upon  nature  so  nearly 
as  to  be  found  in  the  brine  of  the  herring  barrel.  The  substitution  of 
these  hydro-carbons,  in  fact,  for  pure  hydrogens,  prevents  the  lapse  of 
the  ammonia  into  its  aquaform,  and  thus  secures  the  construction  of  the 
typical  structure,  the  double  ammonia. 


4- 
t 
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Nay,  by  the  use  of  iodine,  it  looks  as  if  the  chemist  can  completely 
redintegrate  the  primal  type,  implying  an  atom  of  hydro-carbon  on  each 
pole  also,  giving  Me^  or  £4  in  the  formula.    This  is,  however,  equivocaL 

But  this  field  is  inexhaustible,  and  has  already  betrayed  me  into 
details  which  I  did  not  contemplate  when  I  thought  it  would  be  desir- 
able to  give  the  genesis  of  marsh  gas,  as  showing  the  genetic  relation- 
ship of  carbon  and  hydrogen. 

Let  us  return  then  to  page  73,  where  we  began  to  digress.  And 
what  as  to  the  new  quasi-halogen  there  constructed,  constituted  by  the 
clapping  together  of 

CO  +  COC  +        OC  =  C4. 

Carbonic  oxide,        Carbonic  suboxide,        Carbonic  oxide,        Mellic  anhydride. 
Are  we  to  expect  it  in  this  bare  state  in  nature  ?     To  this  it  is  to  be 


NEHEN 

NH,E 

Ethylamine. 

NHEHN      = 

NHE, 

Diethylamine. 

NEF.KN 

NE3 

Triethylamine. 

P   &c.  &c. 
As  &u.  &c. 

&c.  &c. 
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answered,  that  since  in  the  terraqeous  globe  both  moisture  and  oxygen 
and  hydrogen  are  so  abundant  everywhere,  and  the  poles  of  this  quasi- 
halogen  are  perfect  moulds  for  atoms  of  0  and  of  HO,  and  its  equator 
apt  for  the  reception  of  five  atoms  of  0,  so  as  duly  to  expand  that 
equator,  and  bring  the  form  into  better  keeping  with  the  law  of  spheri- 
city, we  are  perhaps  scarcely  to  expect  it  in  its  bare  state,  or  as  a  mere 
trunk ;  especially  as,  in  constituting  it,  no  less  than  eleven  atoms  of 
hydrogen  have  been  discharged,  which  therefore,  under  the  law  of  redin- 
tegration, will  tend  to  re-attach  themselves  so  far  as  there  is  accom- 
modation for  them. 

Honeystone. — ^Still  C^  is  found,  though  rarely,  and  that  in  a  position 
of  such  interest  in  the  economy  of  nature  that  even  in  our  rapid  sketch 
it  may  be  mentioned.  It  appears  on  the  very  confines  between  the 
vegetable  and  the  mineral  kingdoms,  giving,  we  might  say,  its  latest 
crystals  to  the  latter,  and  itself  as  on  the  eve  of  becoming  undecomposable, 
like  the  halogens,  silicon,  &c. 

Gerhardt's  formula  for  honeystone  is  C^Al^Os  4-  12aq.  Now,  though 
in  order  to  reconcile  this  formula  with  other  hypothesis,  he  triples  and 
distributes  it  thus,  3C80e.2A103  +  36aq,  yet,  as  first  given,  it  represents 
a  beautifully  constructed  and  differentiated  dodecatom,  which,  allow- 
ing it  half  a  normal  volume,  gives  also  its  own  specific  gravity. 
Thus, 

MeUite,  G...H0C;0AimA10C.0H  ^  ^.53  ^.^^ 

JAQ 

Here,  then,  if  this  view  be  correct,  instead  of  the  sesquioxide,  as  in  the 
mineral  kingdom  generally,  we  have  a  protoxide  of  aluminum.  And 
this  is  what  invests  this  body  with  such  interest.  For  what,  according 
to  our  theory  of  the  genesis  of  the  elements,  must  be  the  origin  of  the 
aluminum  here  1  We  have  seen  that  one  of  the  modes  of  the  possible 
genesis  of  magnesium  (see  Molecular  Morphology,  p.  52)  is  the  metal- 
lising and  symmetrising  of  an  atom  of  BO,  by  which  it  becomes,  first 
£Be£e,  and  then  £e££e,  that  is,  Mg.  Now,  in  the  same  way,  if  we 
have  C  instead  of  B,  we  obtain, 

CO  =  CBeBe  =  BeCBe  =  Al  (see  PL  11.  fig.  vi.) 
And    thus,    according    to    these    views,    the    overlong    axial    body 

HO,COCOCOC,OCO  =  HC4C  will  be  secularly  metallised  at  both  poles, 
the  pole  opposite  to  H  also,  and  converted  into  H0,C0C0C0C,0A1 

=  HC4A1.  And  this  theory  I  touch  upon  all  the  more  readily,  be- 
cause it  gives  opportunity  of  seeing  that,  though  this  be  not  the  normal 
genesis  of  aluminum,  yet  it  is  a  possible  genesis,  giving  the  equation, 
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Carbonic  Oxide,        CO         =         Al        Aluminum. 

thus  indicating,  perhaps,  from  its  relation  to  carbon,  of  which,  according 
to  this  view,  it  has  an  atom  at  hearty  why  this  metal  should  be,  as  it  is 
found  to  be,  an  indispensable  constituent  of  a  fertile  soil 

The  same  theory  leads  us  also  to  infer  that  our  quasi-halogen  C^ 
(mellic  anhydride)  is  the  most  lengthened  combination  of  atoms  of 
carbon  and  oxygen  on  the  same  axis  which  nature  tends  to  conserve ; 
for  where  the  axis  is  longer,  we  have  seen  that  the  extreme  elements 
tend  to  be  metallised  and  transformed. 

The  Vegetable  Acids. — ^And  here  we  may  notice  the  whole  of  this 
series,  all  the  members  of  which  are  indeed  derived  from  our  two  primal 
combinations,  CO  and  COC,  merely  with  the  addition  of  moisture  and 
hydrogen.  It  may  be  easily  seen  that  they  are  the  elements  of  which 
the  principal  vegetable  acids  are  built  up.  lu  chemical  works,  indeed, 
these  acids  are  signalised  each  by  its  own  formula,  which  in  each  acid 
is  considered  to  be  always  the  same.  And  in  order  to  meet  the  veiy 
varied  phenomena  which  each  particular  acid  displays  in  its  functioning, 
there  has  been  invented  the  hypothesis  of  monobasic,  bibasic,  tetrabasic, 
hexbasic,  &c.  But  such  conceptions  are  phenomena  of  human  ingenuity 
merely.  These  acids,  by  doubling  or  dedoubling,  by  acting  singly  or  in 
the  molecular  state,  are  capable  of  suiting  themselves  to  the  conditions 
of  their  existence,  to  a  degree  which  is  the  very  counterpart  of  those 
stereotype  formula  which  chemists  prescribe  for  them. 

The  elements  of  the  principal  vegetable  acids  are — 

i     A    T  =   {Cnoy*    The  Saccharine  Element 

o  12 

=   9s2A     The  Formic  Element. 


t 


=   C,HO^       The  Oxalic  Element. 


^  ^   C4HA      The  Acetic  Element. 

2 


+       + 


00 

^     "t     T      =    5*SA     The  Malic  and  Citric  Elements. 
00  2 
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g  =  CgH^         The  Succinic  Element 


i 


op 


9^^^        The  Tartaric  Element. 


t 

Tartaric  Aoid. — ^Very  many  and  beautifolly  various,  as  may  be  in- 
ferred from  what  has  been  already  said  of  acetic  acid,  are  the  ways  in 
which  these  oxy-hydro-carbon  elements  may  advance  their  own  syn- 
thesis by  uniting  among  themselves,  as  also  by  uniting  with  one  another, 
and  with  aqueous  matter  and  bases. 

As  to  the  last  in  the  series,  its  modes  of  union  and  of  existence  can- 
not but  be  very  many.  And,  accordingly,  its  chemical  investigation 
has  been  found  to  be  very  puzzling.  It  appears  to  be  constructed  in 
nature  either  around  a  particle  of  water  AQ,  or  a  molecule  of  potass 
(KO)",  as  the  nucleus.  The  first  gives  the  pure  acid,  which  is  not  un- 
frequently  found  in  nature.  But  most  usually  the  elements  of  this 
aqueous  acid  form  around  a  molecule  of  potass.  Now,  being  moistened 
with  aq  all  over,  it  will  act  like  a  particle  of  AQ,  so  that  a  second  coat- 
ing of  acid  will  form  on  it ;  an  atom  of  aq  thus  forming  a  coupling 
joint  between  two  elements  of  acid  with  hydrogen  poles,  giving  rise  to 
a  beautiful  structure,  such  as  we  have  seen  in  acetic  acid.  The  formula 
of  the  element  of  the  fully  constructed  salt  will  therefore  be — 


Tartar,      HOCOHaqHOCOHOK  =  KO.HO.CaH^O 


10 


Hence,  it  has  been  inferred  by  the  chemist  that  the  pure  acid  is 
2HO.C8H4O10,  and  that  the  neutral  salt  is  2KO.CeH40io,  and  on  this,  as 
the  type,  the  attempt  has  been  made  to  interpret  every  phenomenon 
which  this  acid  displays.  But  even  with  all  the  insight  which  our 
molecular  morphology  imparts,  with  its  dodecatoms,  icosatoms,  aqua- 
forms,  and  its  doublings  and  dedoublings,  it  will  be  long  before  the  acid 
of  tartar  and  the  others  confess  all  that  they  are,  or  may  become,  under 
the  torturing  of  the  laboratory. 

Carbonic  Acid. — ^The  tartaric  element  is  very  axial  or  prolate.  When 
oxygen  abounds,  therefore,  it  will  tend  to  secure  the  incidence  of  five 
atoms  of  oxygen  around  its  pentagonal  equator,  and  so  to  bring  its  form 
into  better  keeping  with  the  law  of  sphericity.    And  when  more  power- 


92  CARBONIC  ACID. 

fill  bases  are  absent  or  withdrawn,  it  will  take  an  atom  of  aq  on  each 
pole.     Thus  we  shall  obtain  the  first  of  the  acids  figured  beneatL 

But,  as  has  been  stated  already,  and  as  holds  in  reference  to  all 
structures  of  the  same  type,  the  five  atoms  of  oxygen  on  the  equator  do 
not  stand  evenly  out  in  the  plane  of  that  equator.  They  all  decline 
towards  one  pole.  Under  the  law  of  symmetry  and  sphericity,  there- 
fore, such  acid  elements  must  tend  to  couple,  since  by  so  doing  they 
can  construct  a  finely  differentiated  dodecatom,  from  the  centre  of  which 
the  aqueous  matter  previously  on  the  poles,  now  become  the  equator, 
will  no  doubt  be  excluded.  There  will  thus  result,  as  the  culmination 
form  the  second  of  these  figures — 
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C40e  +  4H0.  Cfiu  +  4H0. 

But  here  an  interesting  fact  presents  itself.  If,  instead  of  pursuing 
our  synthesis  in  connection  with  the  highest  products  of  vegetable 
nature,  we  go  back  to  our  Plutonic  abyss,  supposing  that  now  there  is 
abundance  of  oxygen  along  with  the  other  elements  which  we  were  led 
to  look  for  immediately  after  oxygen,  we  obtain  carbon  and  oxygen 
united  in  the  same  ratio  as  here,  but  with  this  difference,  that  there  we 
have  the  structure  as  a  minimum,  whereas  in  vegetable  nature,  as  just 
conceived,  we  have  it  as  a  maximum.  There  we  obtain  every  single 
atom  of  carbon  lodged  in  the  cavity  that  exists  between  a  coupled  atom 
of  oxygen,  that  cavity  being  a  perfect  mould  for  the  atom  of  carbon. 
In  a  word,  commencing  with  a  dioxide  of  lithia,  we  obtain  (see  p.  72) 
the  following  equation,  issuing  in  a  dioxide  of  carbon : — 


Dioxide    Soto  ^  Dioxide 

of      Jog  =  oo  ^         ^.  g  =2HO  +  2§=2HO  +  2CO,>      of 
Lithia,  Iffi       ?         i         S  I  Carbon. 

oo 


Now,  whilst  in  a  primal  region  of  genesis  we  find  carbon,  according 
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to  OUT  theory,  given  to  nature  in  this  state,  there  is  much  to  admire  in 
that  state.  Thus  the  element  of  oxygen  gas  in  this  dioxide,  though  its 
stomach  be  charged  with  carbon,  is  isomorphous,  and  doubtless  iso- 
voluminous  with  its  former  self.  It  might  be  called  carboxygen.  And 
while,  on  the  one  hand,  its  stomach  being  already  filled  with  carbon,  it 
will  not  care  for  more,  being  sbrifonn,  it  must  be  an  admirable  carrier 
of  carbon  in  single  atoms  into  concretes ;  for  the  oxygen  which  encloses 
it,  though  it  has  lost  its  taste  for  more  carbon,  will  not  have  lost  that 
parasitic  habit  which  attaches  to  its  form.  And,  therefore,  we  should 
expect  to  find  this  kind  of  air  to  be  like  oxygen  itself,  a  fixing  and  a 
fixed  air,  only  with  this  difference,  that  the  coupled  atom  of  oxygen 
now  cannot  open,  so  as  to  leave  the  surface  where  it  settles  down  as  a 
protoxide.  That  surface  must  take  and  hold  all  the  three  elements  of 
which  the  atom  of  dioxide  of  carbon  consists  as  an  unity.  And  thus,  after 
protoxides,  and  in  union  with  them,  we  shaU  have  these  elemental 
carbonates.  And  here  we  have  occasion  to  remark  a  great  morphological 
gain  which  has  been  made  by  this  step  in  synthesis.  In  a  word,  a 
sesquioxide  has  been  constructed,  that  is,  an  element  in  such  sym- 
metrical relationship  with  oxygen  that  it  consists  of  an  atom  of  this 
element  in  the  equator,  and  an  atom  on  each  pole.  Thus,  taking  the 
letter  X  to  stand  for  any  metal,  we  obtain  as  the  single  element  of 

A  Carbonate,     OCOXO     =     XO.CO,. 

The  question  is,  then,  whether,  looking  to  this  primal  genesis  and 
the  morphological  perfections  of  this  (OCO  »  CO,)  dioxide  of  carbon,  we 
can  expect  that  our  differentiated  dodecatom,  in  which  the  ratio  of  oxygen 
and  carbon  is  the  same,  shall  keep  together  as  a  dodecatom,  except  under 
greater  pressures  or  degrees  of  cold  than  are  necessary  to  preserve 
similar  structures  in  other  cases.  This  is  a  question  which  cannot  at 
present  be  answered  by  morphological  deduction.  But  to  me  it  ap- 
pears that  the  phenomena  displayed  by  this  most  important  agent  at 
the  earth's  surface  would  be  happily  explained,  if  we  assume  that  this 
true  acid  can  subsist  in  water,  especially  under  pressure,  and  when  the 
temperature  is  not  too  high,  and  that  when  the  dioxide  has  entered 
into  the  composition  of  a  concrete,  it  tends  to  grow  into  this  true  acid. 
By  supposing  that  this  true  acid  exists  and  acts  when  in  water,  we  are 
able  to  understand  the  solvent  power  of  carbonic  acid,  which  is  so 
great  that  scarcely  any  rock  can  altogether  resist  it;  for  its  atomic 
weight  is  no  less  than  194  when  H  s  1.  Moreover,  by  assuming  that 
earthy  carbonates,  while  they  become  crystalline  or  organic,  are  rising  to 
the  more  perfect  molecular  state,  we  take  a  view  which  the  analogy  of 
nature  supports. 

It  is  also  remarkable  that,  supposing  the  dodecatomic  structure  to 
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have  been  completed,  both  in  acid  and  base,  the  united  stracture  must 
still  be  of  the  sesquioxide  type.  And  the  growth  of  individualised 
elements  and  their  culmination  in  a  calcareous  mass,  would  consist  in 
the  substitution  of  the  sesqui-combination  in  dodecatoms  instead  of 

that  in  single  atoms.     Thus,  using  the  symbol  C  for  COC,  we  should 

4        4 

have  as  sp.  gr, — 

Crude  limestone.      .     ((OCOCaO)")" 

i  Ice 

-    «    -   u     -  ^  =  2-77  Exp.  2-77. 

Calcite,  Pearl,  &c.,       C(CaO)C(CaO)C 

Ice  J 

and  similarly  without  the  lime — 


Concreted  Carbonic  Gas,   .      (2^» 


Crystalline  Carbonic  Acid, 


•815  Exp.  8 


8AQ 

Sponge,  Shell,  and  Bone  Acids. — But  what  imparts  to  this  investiga- 
tion as  to  the  culmination  state  of  carbonic  acid  an  interest  to  justify 
so  many  words,  or  to  introduce  it  in  so  rapid  a  sketch  as  we  are  now 
giving,  is  the  light  which  it  throws  upon  the  molecular  state  of  the 
earthy  matter  which  is  introduced  into  ftrn'mftla  to  support  their  other- 
wise too  soft  or  yielding  forms.  It  is  generally  supposed  that  this 
earthy  matter  is  introduced  into  animals  of  the  simplest  organisa- 
tion merely  as  SiO^  that  is,  as  silica;  in  those  whose  organisation 
is  more  advanced  as  CaCCO,,  carbonate  of  lime,  and  in  those  of  the 
highest  organisation  as  SCaO.POs,  phosphate  of  lime.  Now,  between 
these  three  molecular  structures  there  seems  no  analogy  at  all.  Our 
theory,  on  the  contrary,  leads  to  the  inference  that,  in  all  the  three,  the 
acids  are  isomorphous  and  isovoluminous,  nay,  possessed  of  the  veiy 
same  structure,  and  that  the  structure  which  has  been  assigned  to  car- 
bonic acid — 

SiHcicAcid,      .     SiOSi  =  8SiO, 

4        4  . 

■■•  xO  *** 

Carbonic  Acid,        COC  =  8C0, 

4       4 

•■•  10  *** 

Phosphoric  Acid,     BOB  =  8BO, 

4         4 

The  oxygen-form  in  the  last  being  composed,  not  of  five  hylogens,  but 
of  five  hydrogens,  packed  in  between  four  atoms  of  boron,  and  the  whole 
so  consolidated  as  to  be  undecomposable  in  the  laboratory.  And  that 
we  may  reach  this  most  interesting  substance,  we  shall  soon  make  a  few 
remarks  on  boron.     But  here  yet  a  few  more  on  carbon. 


CHAPTER  IX. 


THE  TISSUE  ELEMENT. 


Haying  become  so  far  acquainted  with  carbon,  we  may  now  look  for  a 
moment  at  the  tissue  element,  that  structure  with  which,  when  built 
up  into  an  organism,  we  find  life  palpably  associated.  That  carbon 
should  be  essential  to  its  construction  we  can  easily  understand,  for 
otherwise  tissue  consists  of  elements  which  are  ever  tending  to  assume 
the  seriform  state,  while,  for  the  purposes  of  individualised  life,  they  must 
be  detained  in  the  concrete  form.  Now,  for  this  purpose,  no  known 
element  seems  so  suitable  as  carbon,  for  it  is  always  at  hand,  and  no 
other  element  is  of  so  fixed  a  nature — none  so  well  suited  for  bolting 
together  and  holding  hst  any  structure  into  which  it  enters. 

But  while  thus  valuable  in  rendering  a  concrete  tissue  possible,  and 
so  in  preserving  the  existence  of  the  individual  by  postponing  its  va- 
porisation, carbon  is  to  the  same  extent  acting  in  opposition  to  the 
interests  of  life  in  general,  for  life  in  general  consists  in  motion  and 
change.  In  itself,  carbon  is  the  very  principle  of  sleep,  of  deatL  And 
thus,  as  in  medicine  so  in  nature,  the  individual  lives  of  all  organisms 
that  live  may  be  said  to  be  sustained  by  a  system  of  considerate,  well- 
tempered  tonic  treatment  applied  to  alL 

But  what  are  the  elements  which  thus  require  to  be  narcotised  by 
carbon,  or  kept  down,  so  that  the  flame  of  life  may  not  bum  too  fiast 
away)  They  are  commonly  enumerated  as  oxygen,  hydrogen,  and 
nitrogen.  But  our  morphology  leads  us  specially  to  view  them  rather 
as  these  elements  in  union  with  one  another,  and  specially  what  we 
may  call  the  single  and  the  double  vapour,  that  is,  common  vapour  and 
ammonia  (see  PL  I.  fig.  xl  aq,  and  PL  II.  fig.  x.  am).  So  like, 
indeed,  in  form  and  structure  is  am  to  the  double  of  aq,  that,  in  our 
figurate  formulse  they  ought  to  be  represented  thus — 

Common  Vapour,  5|c  5  Ammonia. 
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But  in  the  atom  of  ammonia  both  atoms  of  aq  have  been  modified  in 
a  remarkable  manner,  as  we  shall  presently  see.  Moreover,  they  are 
not  merely  resting  on  each  other  at  the  poles,  but  bolted  together  by  an 
atom  of  hydrogen  extending  between  the  centres  of  botL  It  will  be 
advisable,  therefore,  though  in  reality  that  medial  atom  of  hydrogen 
neither  appears  externally,  nor  adds  to  the  length  of  the  axis,  to  write 
the  formula  of 

Aqujeform  Ammonia,       t 

And  now  let  us  bring  our  theory  to  the  rescue  of  the  admirable 
Liebig,  who,  though  he  could  not  at  all  explain  it,  yet  found  it  neces- 
sary to  assume  that  ammonia  was  a  truly  primeval  substance.  Let  us 
ascend  again  into  the  upper  regions,  and,  as  in  order  to  the  genesis  of 
moisture  there,  we  assumed  the  pre-existence  in  those  regions  of  matter 
in  its  most  fully  analysed  state,  the  state  of  mere  units  along  with 
hydrogen  (see  p.  17),  so  now  let  us  assume  the  existence  of  the 
common  vapour  thus  generated  along  with  hydrogen.  Then,  since  the 
atom  of  hydrogen  has,  as  has  been  shown,  five  points  for  union,  just  as 
before  (for  the  genesis  of  the  atom  of  common  vapour)  we  obtained 
Hl^s  =  aq,  so  now  we  shall  obtain  Haq^  that  is,  an  atom  of  aq  on  each 
of  the  poles  of  the  atom  of  hydrogen,  and  three  on  the  three  edges  of 
its  equator — 

Nascent,  ■)(•  t  -X- '  Terhydrated  Ammonia. 

But  in  this  same  region  where  we  are  now,  we  have  already  obtained 
a  combination  very  similar  to  this  (see  p.  22),  consisting  of  six  atoms  of 
moisture,  from  which  we  have  seen  that  the  aqueous  element  in  all  its 
forms  results.  It  is  interesting  to  compare  that  with  this,  in  relation 
both  to  the  conditions  of  stability  and  the  law  of  symmetry  and  spheri- 
city. Doing  so,  then,  we  may  say  that  this  possesses  greater  stability, 
the  two  atoms  of  aq  which  form  the  poles  being  bolted  together  by  the 
doubly-lance  form  of  the  axial  atom  of  hydrogen;  while  in  the  other,  that 
is,  in  the  wholly  aqueous  structure,  they  are  merely  poised  on  the  summits 
of  an  atom  of  aq,  which  forms  the  centre  of  that  structure.  But,  under 
the  law  of  sphericity,  this  hydro-aqueous  structure  is  not  so  good  as  the 
purely  aqueous  structure.  Its  axis  is  too  short  for  the  breadth  of  its 
equatorial  diameter.  Under  the  sustained  operation,  therefore,  of  the 
law  of  sphericity,  the  axis  will  tend  to  lengthen,  and  it  will  lengthen, 
if  the  law  of  symmetry  permits.  Now,  on  inspecting  the  structure  of 
the  centre  of  an  atom  of  aq,  it  will  be  seen  that  the  law  of  symmetry 
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has  by  no  means  completed  its  work  there.  Thus,  the  units  there  are 
disposed  in  two  groups, — one  group  consisting  of  six,  which  is  the 
number  determined  by  the  symmetry  of  the  whole  structure,  and  essen- 
tial to  it ;  the  other  group  consisting  of  five,  which  impair  the  sym- 
metry, and  which,  in  a  word,  are  supemumeraiy.  Here,  then,  in  the 
terminal  poles  of  the  two  atoms  of  moisture,  which  are  bolted  together 
by  the  atom  of  hydrogen,  is  the  material  for  the  forthputting  of  an  atom 
of  hydrogen  in  each.  Moreover,  these  poles  being  hexagonal,  are  also 
trigonal,  and  therefore  admirably  suited  for  developing  and  holding 
these  hydrogens  thus  protruded. 

Meantime,  by  the  emission  of  these  hydrogens  from  the  two  atoms  of 
aq,  the  latter  have  been  profoundly  modified.  Their  centres  have,  in 
fact,  been  reduced  so  that  each  of  the  five  hylagens  constituting  them 
has  now  lost  an  unit  firom  its  equatorial  angla  These  hylagens  are  now 
bound,  therefore,  to  keep  together  united  as  they  are,  to  the  end  that 
all  may  supply  the  deficiency  of  each.  They  can  no  longer  part  com- 
pany even  for  a  moment,  as  atoms  of  hylagen  in  aq  do,  when  they  are 
to  be  turned  round  into  the  0  of  HO.  In  this  case  they  can  only  be 
transformed  into  an  atom  of  zote,  and  the  atom  of  reduced  moisture, 
instead  of  an  atom  of 

Moisture   qo     ^^®^  ^^J  ^^^  *^  atom  of    ^     Hydro-zote, 

and,  therefore,  plainly  the  two  atoms  of  reduced  vapour  bolted  together 
by  an  atom  of  hydrogen,  if  decomposed  by  electricity  or  otherwise,  must 
give  us  three  atoms  of  hydrogen  along  with  one  of  azote ;  that  is,  they 
indicate  the  pre-existence  of  an  atom  of  ammonia. 

The  Generis  of  Tissue. — But  in  order  (for  the  sake  of  the  chemical 
reader)  to  bring  out  this  result,  we  have  been  going  too  fast  We  first 
obtain,  possibly  in  the  azure,  the  following  equation — 

+ 
Haq.  ^|^«         =  ^|.,e«     (ot^^S, 

t 

And  now,  if  carbonic  acid  gas  should  come  in  the  way,  we  may 
reasonably  expect  an  atom  of  it  to  perch  on  each  pole  constructing 
formiate  of  ammonia.  But  now  the  length  of  the  axis  is  too  great  for 
the  breadth  of  the  equator.  In  order  to  extend  the  latter,  therefore, 
more  moisture  will  be  added  in  the  equatorial  plane.  But  the  addi- 
tion of  only  six  aq,  the  smallest  number  which  the  symmetry  of 
the  equator  admits,  over^xtends  that  equator  so  that  the  entire  struc- 
ture has  now  become  highly  oblate.     Like  the  tetratoms  of  hydrogen, 

o 
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therefore,  it  will  act  negitzTdy  and  Tepaharelj  upon  the  oxygen  in  the 
dioxidea  of  caibon  on  the  poles  (see  pi  16).  And  thns  there  may 
result  the  eqiuiti< 


f                        f  /An  Ammo- 

Hydrated    )  ^     :|c     ^               :|c  I  nia-syrop, 

2[*t*J«    =    -X-t-Jf*  +   C    +   6aq{  Oxygengas, 

:|C  I  and  Mois- 

t  I  tore. 


FormiateofV**t*^^ 
Ammonia,  J  *     :|c     ^ 


Now  this,  if  it  fonn  into  molecules  first  lonnd  one  pole  and  then  ronnd 
the  other,  will  give  two  atoms  of  sugar,  or  one  atom  with  double  walls, 
and  set  free,  as  the  medial  structures,  twelve  atoms  of  terhydrate  of 
ammonia. 


^      t^      ^ 
The  simplest  Sugar,  ^     ^  C,A,0«  . 

But^  by  this  abstraction  of  its  polar  saccharine  elements,  the  form  of 
the  terhydrate  of  ammonia,  which  remains,  lb  as  at  first  oblate.  Its 
axis  is  too  short  Can  it  not  then  extend  it  without  waiting  for  more 
matter  to  be  added  to  itt  Tes;  we  have  seen  (see  p.  60)  that  the 
atom  of  ammonia  is  beautifully  dimorphous ;  and,  in  one  of  its  forms, 
the  axis  is  much  longer  than  in  the  other.  This  transformation  of  the 
axial  and  ammonical  part  of  our  structure,  therefore,  may  be  expected  to 
take  place.     And  thus  we  shall  have  the  equation — 

Terhydrated  l4£.f4t«    =      4^  +  4^«/  Terhydrated 

Aquaeform  Anmionia,  j      ^  x        I  Hydro-zotic  Ammonia. 

Now,  in  the  latter  the  form  is  prolate.  This  swinging  of  the  pendulum 
of  form  on  both  sides  of  the  spherical,  the  form  of  repose,  we  have  con- 
stant occasion  to  observe.  The  equator  of  our  hydro-zotic  ammoniacal 
hydrate  is  in  want  of  extension,  and,  as  we  have  already  seen,  the  num- 
ber of  elements  which  the  symmetiy  of  the  equator  requires  is  six.  In 
the  places,  then,  of  the  six  atoms  of  moisture,  which  were  there  before, 
let  six  atoms  of  carbon  be  applied,  and  the  equatorial  part  of  the 
structure  will  have  acquired  a  certain  amount  at  once  of  stability  and  of 
exteusion.  The  axial  part  will  also  be  secured  in  its  position.  But 
there  is  nothing  as  yet  to  prevent  this  part  from  alternating  between 
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the  aqaseform  and  the  hydro-zotic,  and  therefore  from  extending  and 
contracting  through  a  certain  range.  But  its  zotic  poles  cannot  be 
long  free  in  a  region  where  free  atoms  of  carbon  may  come  in  the  way. 
These  poles  will  take  and  hold  one  atom  of  carbon  on  each.  And,  when 
thus  fully  charged  with  carbon,  what,  let  us  ask,  is  the  formula  1 

t 
Element  of  Muscle,     §  *  t  ( *  S )'     C^HgN  O  . 

t 

^Now  such  is  precisely  the  formula  which  C.  Schmidt  obtained  for  the 
dead  muscular  tissue  as  taken  from  insects,  creatures  in  which  that 
tissue  exists  in  such  extraordinary  perfection ! 

But  we  found  that  these  elements  thus  agreeing  with  the  muscular 
were  simultaneously  disengaged  in  sets  of  twelve.  These,  therefore,  in. 
their  turn,  will  tend  to  be  constructed  into  a  dodecatomic  or  an 
icosatomic  molecule,  according  as  C  or  H  is  centrad.  !Now,  of  such  a 
molecule  we  obtain  the  following  as  the  chemical  formula,  when  C  is 
centrad — 

Proteine,     Cj^N^jOj,  =  2{C,^L^fi^     Scherer. 

But  when  H  is  centrad,  as  it  may  be  when  more  moisture,  HO,  is  pre- 
sent, they  will  form  into  icosatoms,  and  then  we  shall  have, 

Proteine,     C,Ji,J^J)^  =  4(C^^PJ     Mulder, 

there  being  only  slight  differences  in  the  quantity  of  0  or  of  HO  be- 
tween these  and  the  chemical  formulae,  as  is  only  to  be  expected,  since 
the  drying  process  of  the  chemist  is  something  quite  conventional. 

But  the  true  unity,  which  is  the  basis  of  the  organisation  of  muscle, 
&c.,  is  that  which  C.  Schmidt  analysed  when  existing  in  its  fixed  and 
fully  carbonised  state.  Now  as  to  its  trigonal,  that  is,  its  aqueous 
and  ammoniacal  matter,  it  is  all  derived  from  one  atom  of  hydrogen 
saturated  or  fully  charged  with  moisture,  namely,  Haq^ !  And  as  to  its 
pentagonal  matter,  that  is,  its  carbon,  it  is  all  supplied  by  exhausting  of 
its  carbon  one  atom  of  our  carbonic  acid  ! 

Moisture.      Carbonic  Acid.  Tissue.  Ozonohydric  Acid. 

Haq,     +      C\OC;     =      |  c!^^  }      +     HO®OH 

It  may  be  said,  then,  that  the  elements  provided  for  supplying  the 
most  highly  vitalised  organism  in  the  world— that  organism  which  shaU 
be  suitable  for  effecting  motion  this  way  or  that  way  in  obedience  to  the 
dictates  of  a  Will — ^are  hydrogen  and  common  vapour,  constructing  ter- 
hydrated  anmionia,  obtained  from  above,  and  sodium  and  oxygen,  con- 
structing carbonic  acid,  obtained  from  beneath,  the  latter  breaking  up  in 
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thd  jyr^Menee  of  the  IbfmMT,  azid  giring  hseariMm  to  it »  as  to  liiiid  down 
the  eombmed  Tspoon  on  the  mufs^ee  of  our  planet  as  elementB  of  tiasae. 
And  heie  onr  theorj  pfeaent^  na  with  a  reij  intoeating  phenomenon. 
In  ^td,  it  raggenta  a  carbonie  alkali  as  well  aa  a  carbonic  add!  It 
nuf^ettU  a  atnictare  haring  two  melHc  elements  aa  polesy  with  a  hexatom 
of  hydrogen  fior  the  bodj.  But  it  must  he  tcij  tender.  And  being 
decomposed,  it  gives  the  following  eqnatic 


Crbonic  Alkali,    cM  =  8C  .  6«,  {  »  "^^^^^l^^iSf  ° 

that  if,  it  giyes  all  the  carbon  siiDultaneonslj  leqtiiied  for  the  construc- 
tion of  an  element  of  tissue,  and  all  the  moisture ! 

Mmenlar  Aetiim. — And  now,  by  constructing  molecules  of  such 
tissue  elements,  and  rendering  them  continuous  by  allowing  only  one 
atom  of  carbon  as  common  to  two  in  the  r^on  where  they  touched,  we 
might  flatter  ourselyes  with  the  belief  that  we  had  obtained  a  structure 
something  like  that  of  the  ultimate  contractile  and  extensile  fibre.  But 
wo  are  certainly,  while  amongst  mere  elements,  at  an  immeasurable  dis- 
tance from  everything  that  is  visible  even  in  the  highest  powers  of  the 
microscope.  Nevertheless,  such  constructions  are  not  in  vain.  K  true 
within  their  own  sphere,  and  rightly  interpreted,  they  do  not  mislead. 

The  course  of  nature  is  consistent  with  itself  from  first  to  last. 

The  structure,  which  we  are  now  associating  with  the  tissue  of  living 
animals,  had  its  basis  laid  in  the  azure  of  the  sky.  It  had  been  pro- 
vided for  and  foreshadowed  in  the  sunny  clouds  of  the  first  morning. 
Ho  deep  beyond  his  own  conception  was  the  truth,  which  Haller  uttered, 
when  ho  said,  ''Ab  ovo  omnia;"  and  so  true  the  utterance  of  the 
inspired  poet,  when,  referring  to  the  Creator  of  the  world,  he  said  that 
'*  Ho  created  it  not  in  vain — He  formed  it  to  be  inhabited." 

The  Tnuuformation  of  Tisane. — With  regard  to  our  tissue  element 
and  iibrc,  if,  tlirough  its  continued  action  (contraction  and  extension), 
the  )H)lar  elements  should  be  detached  and  thrown  out,  that  which 
would  1h)  Uio  common  excretion  of  two  adjacent  molecules,  and  which 
\mng  symmotrical  might,  when  detached,  exist  separate,  would  be — 

o         =  CNIL. 

Now » IW^m  what  we  have  seen  of  structures  of  this  form,  with  hydrogen 
|x>lo9«  we  know  (stee  }x  73)  that  they  must  tend  to  double,  so  as  to  eon- 
»|jr\icl  a  t^^tmtom  of  hjiln^gen  as  the  medial  body.  Let  these  rejected 
Uwutvo!lem<i4\t9  double  then,  and  in  order  to  secure  them  ftcm  the  Inr- 
ih^  all«ok»  of  oxy$^^n,  that  ubiquitons  parasite,  let  them  reodTS  and 
fix  nn  atom  of  ox,\>^mi  on  each  pc^  as  uflpoal,  and  we  obtain — 
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Urea,  h.|-k  =  C^H^O 

n\ 

oo 
Thus  it  appears  that  our  extensile  and  contractile  filament  in  contracting 
and  suffering  solution  of  its  continuity,  must  in  doing  so  throw  off 
urea  as  the  product  of  the  lesion,  transformation  and  oxidation  of  the 
polar  elements,  while,  with  regard  to  the  carbon  of  the  equator,  oxida- 
tion must  carry  it  off  as  carbonic  acid  gas. 

And  thus,  in  our  morphology,  the  renal  and  the  respiratory  functions 
present  themselves  as  the  orderly  complements  of  each  other  1 

Demo-Skeleton  Tissue. — In  being  easily  transformable  and  quick  for 
the  purposes  of  life,  such  a  structure  as  that  which  has  been  just  described 
must  necessarily  be  very  tender  and  easily  destroyed.  But  in  order 
to  sustain  the  forms  of  organised  beings,  and  to  afford  fulcra  to  which 
the  soft  parts  may  be  attached,  some  stable  inflexible  structure  is  ob- 
viously needed.  Now  we  have  seen,  with  regard  to  our  tissue  element, 
that  as  the  carbon  is  increased  that  tissue  tends  to  become  more  stable, 
the  question  therefore  occurs,  may  not  the  carbon  be  increased  until 
tissue  become  so  stable  that  it  may  serve  as  material  for  maintaining 
the  animal  formi  Now,  in  answer  to  this,  it  at  once  appears  that  if  it 
be  stability  which  we  are  seeking  in  a  structure  in  which  there  are 
aquaBform  poles,  and  in  our  structure  (when  in  a  state  of  contraction) 
there  are  no  fewer  than  8  such  poles,  it  is  not  simple  atoms  of  carbon, 
but  it  is  the  nail-shaped  combination  of  COH,  that  is,  carbon  in  union 
with  HO,  which  we  are  to  look  for,  namely. 

Saccharine,  ^  =  COH. 

There  is,  moreover,  on  each  of  the  three  atoms  of  aq,  on  the  equator  of 
our  tissue  element,  a  space  between  the  two  atoms  of  carbon  fixed  there 
already,  which  is  suitable  for  receiving  another  single  atom  of  carbon, 
thus  raising  the  number  of  atoms  of  carbon  on  the  equator  from  3  x  2  to 
3x3.  Now,  this  done,  there  results  a  structure  of  exquisite  stability 
and  beauty,  whose  chemical  formula  is  precisely  that  of 


t 

^    t 
Chitine,         5^   t   ^§  =Ci,HuNO„. 
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Thus  our  theory  reaches  that  exquisite  material  of  which  the  dermo- 
skeletons  of  insects  and  many  other  tribes  are  constructed. 

PhytO-CeUnlose. — As  to  the  structure  of  the  vegetable  kingdom, 
the  ammoniacal  and  the  aqueous  no  longer  exist  in  general  in  such 
close  relationship.  In  this  realm  the  axis  of  the  tissae-element,  in- 
stead of  being  am  with  aq  placed  around  it,  is  aq  solely.  But  on  this 
subject  I  will  not  enlarge,  contenting  myself  with  referring  to  what  I 
published  upon  it  nearly  ten  years  ago.*  Let  it  not  be  inferred,  how- 
ever, that  there  is  any  essential  difference  between  the  truly  living 
parts  of  plants  and  of  animals.  In  the  truly  living  parts  of  plants  the 
primary  utricle  exists  within  the  cellulose  of  the  celL  And  by  all  that 
can  be  learned  of  it,  the  structure  of  the  tissue-element  which  constitutes 
the  primary  utricle  is  the  same  as  the  tissue  element  in  animals.  The 
investing  cellulose  may  be  regarded  as  an  organic  incrustation  or  dermo- 
skeleton,  imparting  to  the  vegetable  kingdom  greater  stability,  but  with 
the  loss  of  that  mobility  which  is  the  indispensable  condition  of  animal 
life. 

That  this  incrustation  of  cellulose  on  the  living  cell  may  be  prevented, 
and  the  animal  kingdom  be  thus  saved  ^m  lapsing  into  the  vegetable, 
I  have  elsewhere  endeavoured  to  show  that  the  hepatic  function  has 
been  instituted  in  animals.t 

The  Albnmenoid  Bodies. — I  only  add,  that  the  tissue  element,  by  the 
transformation  of  the  lateral  atoms  of  aq  into  HO,  and  the  transference 
of  the  6  atoms  of  carbon  from  them  to  the  ammoniacal  axial  body, 
proves  itself  exquisitely  dimorphous,  and  capable  of  a  form  in  which  it 
may  be  stored  up  almost  secure  from  decomposition.  By  this  transfor- 
mation we  are  carried  in  amongst  the  albumenoid  bodies,  for  some 
insight  into  which  see  the  work  just  referred  to,  page  102  et  seq,  I 
had  not^  indeed,  at  that  date,  ascertained  the  true  nature  of  phosphorus, 
and  my  views  in  other  respects  were  defective  when  estimated  from  the 
stand-place  of  the  work  now  in  the  reader's  hand,  which  records  my 
study  during  the  leisure  of  another  decade  of  years. 

*  See  "First  Lines  of  Science  Simplified,  and  the  Stractore  of  Molecules. 
Attempted  by  John  G.  Macyicar,  D.D.    Edinburgh :  Sutherland  &  Knox,  1860." 
t  See  Edinr.  Med.  Journal,  vol.  xiy.  p.  181. 


CHAPTER  X. 

BORON ;  PHOSPHORUS  AND  ITS  ISOMORPHS,  ARSENIC,  VANADIUM, 

ANTIMONY,  BISBfUTH. 

The  secular  or  specific  heat  which  actuates  all  molecules  unremittingly, 
and  at  all  temperatures,  must,  from  its  very  nature,  tend  to  rarify  them. 
And  since  this  rarefaction  must  always  take  place  under  the  sustained 
operation  of  the  law  of  symmetry  and  sphericity,  it  must  often  give  rise 
to  beautiful  developments.  And  it  may  be  shown  that,  in  the  case  of 
oblate  forms  like  that  of  the  atom  of  carbon,  when  they  cannot  attain  to 
the  spherical  by  pairing  on  the  same  axis,  each  will  tend  secularly  to 
attain  this  end  by  dedonbling  in  order  to  be  doubled. 

Boron  (PI.  I.  ^g.  iv.  B). — A  single  atom  of  carbon  may  be  developed 
into  two  atoms,  both  isomorphous  with  the  atom  of  carbon  itself,  and 
with  one  another.  This  transformation  we  may,  in  the  meantime, 
express  by  the  secular  equation, 

1.  Carbon,    ^    =     g         2  ./3.  Boron  (monatomic). 

It  is  further  to  be  remarked,  that  the  atom  of  lithhium,  which  we 
have  already  found  to  be  the  most  important  of  genetic  principles  after 
the  bitetrad  itself,  may  attain  to  symmetry  otherwise  than  by  giving  off 
two  atoms  of  hydrogen,  and  being  in  this  way  reduced  to  an  atom  of 
carbon.  It  may  attain  to  symmetry  without  reduction,  and  simply  by 
the  closing  up  of  its  five-fid  or  metallic  pole,  while  it  opens  simultaneously 
at  the  equator.     In  this  way  there  results  the  equation, 

1.  lithhium,     vx;     =     g         2  .a.  Boron  (monatomic). 

In  this  case,  however,  the  borons  obtained  are  heavier  by  an  atom  of 
hydrogen  than  the  isomorphs  obtained  by  the  dedoubling  of  the  carbon. 

Each  of  the  latter  obviously  weighs  ---  =  20,  while  the  former  weighs 
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30 

^=15.     Here  then,  analogously  to  hydiogen  and  hylagen,  which  are 

our  most  elementary  trigonal  elements,  we  have  two  elementary  penta- 
gonal elements,  the  one  with  single,  the  other  with  coupled  units  in 
each  of  its  equatorial  angles. 

In  the  actual  chemistry  of  the  day,  the  first  symmetrical  combination 
of  these  two  borons  has  been  regarded  as  a  single  atom,  which  has 
been  said  to  be  "  triatomic,"  its  functioning  thus  so  far  suggesting  its 
true  nature,  its  atomic  weight,  consequently,  4  +  3  +  4=11,  when  H  =  1. 

Triatomic  Boron,     B"^     =     3B    Monatomic  Boron. 

But  by  adopting  the  view  of  boron  here  given,  it  will  be  found  that 
chemistry  is  relieved  of  one  of  its  heaviest  chapters, — ^in  which,  indeed, 
there  is  an  unusually  frequent  use  of  the  screw  to  twist  the  phenomena 
into  seeming  accordance  with  the  hypothesis  of  a  triatomic  boron. 

But  neither  of  the  modes  which  has  now  been  mentioned  gives  what 
must  be  regarded  as  the  characteristic  genesis  of  our  boron  in  nature. 
That  genesis  is  the  emission  of  boron  instead  of  hydrogen,  the  penta- 
gonal ultimate  element  instead  of  the  trigonal,  when  baric  and  barytic 
elements  are  symmetrising  themselves,  or  undergoing  secular  evolution 
and  partitionment.  Thus,  while  in  the  light  and  the  common  lithhium 
there  are  in  the  five  summits  of  the  five-fid  pole  only  five  units,  that  is, 
only  the  material  for  constructing  an  atom  of  hydrogen,  in  baric  and 
barytic  lithbiums,  on  the  other  hand,  there  are  five  tetradic  units  =  five 
times  four  units,  that  is,  the  material  for  constructing  an  atom  of  boron. 
And  this  boron  they  will,  on  being  disengaged,  undoubtedly  construct,  in 
preference  to  an  atom  of  baric  hydrogen  (which  they  might  also  possibly 
construct),  because  hydrogen  is  trigonal,  while  boron  is  pentagonal,  and 
the  material,  when  existing  in  the  lithhium  form,  is  pentagonally 
arranged  already. 

From  this  source  we  shall  seo,  as  we  proceed,  that  there  is  provided 
for  nature,  as  the  secular  development  of  baric  and  barytic  molecules 
proceeds,  not  only  an  abundant  supply  of  silicic  (see  p.  54),  but  also  of 
phosphoric  acid,  for  the  world  of  living  creatures ;  for  four  borons,  as 
we  shall  presently  see,  when  welded  together  by  light  oxygens  ( =  H, 
instead  of  ^^),  as  the  coupling-joints,  constitute  phosphorus. 

Borio  Acid. — ^An  atom  of  boron,  in  union  with  an  atom  of  0  and 
one  of  HO,  escapes  into  certain  volcanic  lakes,  horn,  which  there  also 
escape  gases,  of  which  upwards  of  91  per  cent,  are  carbonic  acid  gas. 
Such  is  sassoline.  Let  us  suppose  that  it  has  been  generated  by  the 
expansion  of  carbonic  acid  gas,  retained  in  dodecatoms  and  in  the  volcanic 
and  aqueous  abyss,  by  being  fully  hydrated  by  aqHO  on  each  of  its 
twelve  constituent  members,  wo  thus  obtain — 
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Carbonic,    (aqH0.0C0)"=(aqH0.0BB0)«»=2(B0.H0)>»    Boric. 

That  it  is  the  light  boron,  its  atomic  weight,  15,  i,e.,  3  when  H=:l, 
which  enters  into  the  constitution  of  this  natural  substance,  is  shown 
by  the  specific  gravity  experimentally  obtained.    Thus, 

Saasoline,     ^(HO.BO)"  ^  12(90^110)     =   ws Exp.  1-48. 

AQ  1620 

But  such  a  molecular  structure  is  in  the  highest  degree  reduced.  And 
considering  that  the  primitive  genetic  element  both  of  carbon  and  of 
boron,  is  lithhium,  and  that  of  lithhium  the  most  stable  combination  is 
the  undecomposable  suboxide,  that  is,  sodhium,  what  we  are  to  expect  in 
nature  is  not  so  much  pure  boric  acid  as  boric  acid  in  imion  with  soda. 
Borax. — Of  this  interesting  salt  the  most  recent  formula  which  I 
have  seen  (see  "  Dictionaire  de  Chemie,"  par  Ad.  Wurtz,  tom.  i.  p.  652) 
is  B*0'm«  -f  lOH'O.  This  becomes  to  us  B>*0**Na«  +  lOaqHO.  And 
this  presents  to  us  a  finely  differentiated  dodecatom,  moistened  all  over 
by  aqHO,  of  which,  however,  the  aqH  (which,  to  keep  up  the  analogy 
of  ammonium,  chemists  should  call  aquium)  is  substituted  on  the  poles 
by  one  atom  of  Ka  on  each. 

oo 
vi; 


Borax, 


5|c  g       j^* 

^<%l?^%^  =  ONaBO(aqHOBO)»'»OBNaO 

<^%     ff^  =  2(Na0.2B03  4-  lOaq).  Auct. 


iTi 


Allowing  it  to  form,  as  usual,  into  differentiated  dodecatoms,  and  these 
into  composite  dodecatoms,  each  occupying  eight  aqueous  volumes,  or 
half  an  ice  volume,  we  obtain, 

^^^     (OS^0(^S^)0m^  ^  1-73  Exp.  1-72. 

oAy 

Our  two  borons,  however,  are  chiefly  interesting  from  the  part  they 
play  when  existing  in  undecomposable  union  with  other  elements, 
especially  the  oxygen-forms,  all  the  members  being  piled  on  the  same 
axis.  That  such  combinations  shall  be  generally  undecomposable  may 
easily  be  granted,  since  the  two  constituents  are  doubly  convex  and 
doubly  concave  lens-forms  respectively,  all  of  the  same  radius,  and  such 
that  they  fit  into  each  other  like  the  members  of  an  achromatic  lens  or 
vertebral  column.  But  to  proceed  with  the  most  important  members  of 
this  series. 

Phoq^honu,  Vaniadinm,  Arsenic,  ABtimony,  Bismufh. — With  re- 
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gard  to  the  first  of  these,  namely,  phosphorus,  which  is  the  most  in 
teresting  of  them  all,  it  may  be  shown  that  it  may  have  either  a  meteoric, 
an  oceanic,  an  oiganic,  or  a  mineral  origin,  and  that  it  may  be  expected 
to  be  found  difiFused  through  all  nature,  while  yet  it  is  not  easy  to 
compass  its  genesis  otherwise  than  in  a  many-worded  inyestigation.  I 
allude  to  that  element  which  shall  possess  the  same  structure  as  the 

polar  elements  in  our  carbonic  acid,  C,  but  which,  instead  of  being  con- 

4 

structed  of  common  carbon  and  oxygen,  and  being  decomposable,  shall 
be  constructed  of  boron  and  light  oxygen,  and  shall  prove  itself  to  be 
undecomposable  in  the  laboratoiy.  It  cannot  but  be  very  interesting, 
because  it  may  be  shown  that  the  four  atoms  of  full-weighted  boron 
which  it  contains  will  tend  to  suffer  reduction  into  light  borons,  during 
which  the  material  units  which  make  the  difference  will  tend  to  be 
given  off,  not  as  usually  in  atoms  of  hydrogen,  but  in  single  units,  which 
leaping  into  the  medium  of  light  while  the  process  of  reduction  is  going 
on,  may  be  expected  to  render  this  substance  eminently  luminous  or 
phosphorescent  as  compared  with  others.  It  is  also  interesting,  in  con- 
sequence of  the  great  length  of  its  axis,  whence  it  must  be  an  element 
of  great  chemical  activity  generally  and  especially  in  its  demand  for 
oxygen,  since  it  consists  in  so  great  measure  of  hydrogen  and  boron. 

But,  as  I  have  stated,  experiments  are  not  to  be  found  which  might 
be  adduced  to  verify  the  successive  stages  of  its  construction.  Let  us, 
therefore,  take  together  the  five  elements  which  are  named  at  the  head 
of  this  paragraph.  Chemists  are  agreed  as  to  the  great  similarity  of 
functioning  in  all  of  them.  This  suggests  that  they  all  possess  the 
same  form  and  structure.  And  if,  by  recurring  to  that  feature  in  our 
theory  which  gives  isomorphic  molecules  of  various  kinds,  whose  atomic 
weights  are  inexorably  fixed  by  that  theory,  we  obtain,  by  the  same 
construction  in  reference  to  all  the  five,  the  very  atomic  weights  which 
are  given  in  the  tables  in  chemical  works,  this  must  surely  prove  that 
our  construction  is  something  else  than  a  mere  play  of  imagination. 

The  type  which,  in  virtue  of  its  easy  decomposability,  led  me  to  the 
discovery  of  the  structure  of  the  series,  is  the  polar  body  in  dodecahedral 
carbonic  acid,  which,  however,  in  honey-stone  is  secularly  consoli- 
dated so  as  to  be  nearly  undecomposable — 


Mellitic  Anhydride,  g         =         C4O5  =  C 

00  * 

The  materials  for  construction  into  the  cylinder-shaped  elements  now 
to  be  tabulated,  are  the  lens-shapes,  doubly-convex  (carbon  shapes),  and 
the  doubly  concave  (oxygen  shapes).     They  differ  from  each  other  in 
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atomic  weight  by  one  atom  of  common  hydrogen  when  they  are  ''  light," 
that  is,  by  five  units  of  weight  and  by  one  atom  of  baric  hydrogen  (or 
boron),  that  is,  by  twenty  units  when  they  are  baric  or  barytic.  We 
thus  obtain — 


Oxygen  form. 

Boron  fonn* 

•5x5  Tight,  . 
5x8  Common, 

25 
40/ 

5 

20) 
35  i 

5x20  "Baric,  . 
5  X  32  Barytic, 

.     100 
.     160/ 

-     20 

80 
140/ 

It  will  be  remarked  that  there  is  here  a  series  of  only  four  terms, 
while  in  that  beneath  there  aro  five.  But  this  difference  is  explained 
when  the  structure  of  arsenic  is  looked  into,  which  will  be  seen  to  be 
composed  of  two  orders,  viz.,  light  and  baric, — 

H  =  6.  H  =  l. 

Boron  and  Light  I    ^^^  ^^^  ^^^  ^^  ^^^  ^^  20=  166=  81  Phosphorus. 
Oxygen,    ,     . ) 

^L,?^/^™*^'^     I    85+  40+  86+  40+  85+  40+  86=  260=  62  Vanadium. 
Weight,    .     .  ) 

Boron      and       |    20  +  IOO+  20  +  100+  20  +  100+  20=  880=  76  Araenic. 
Fluonne,  .    .  9 

Banc   Boron       |    80  +  100+  80+100+  80  +  100+  80=  620=124  Antimony, 
ana  Jbiuonne,  1 

Both  Barytic,    .     140  +  160  +  140  +  160+140  +  160  +  140=1040=208  Bismuth. 

If  it  be  asked  why,  with  the  exception  of  the  first,  they  should  aU 
have  a  metallic  aspect,  while  our  genesis  gives  them  as  metalloids,  the 
answer  is  that  the  three  oxygen-forms,  which  form  the  coupling  joints 
in  each,  must  all  secularly  become  metallised,  except  phosphorus,  in 
which  the  oxygen-form  has  not  matter  enough  to  compass  this  trans- 
formation. Thus,  common  oxygen  in  such  a  situation  must  secularly 
tend  to  become  wholly  cellular,  by  the  inversion  of  the  ten  tetrads  of 
which  it  consists,  and  so  to  be  transformed  into  a  metallic  annulus. 

Baric  oxygen,  or  unreduced  fluorine,  under  the  secular  operation 
of  its  specific  heat  and  the  law  of  sphericity,  must  tend  to  give  the 
following  equation : — 

Baric  Oxygen  or  JFluorine,     F  =  Hg  =  H^^  =  Ca,     Calcium, 

so  that  for  this  most  terrible  element  there  is  provided  ultimate  repose 
in  nature  by  the  transformation  of 

Fluorine  Gas,        FF  =  FCa,        Fluor  spar. 

Baiytic  oxygen,  also,  which,  as  might  be  expected,  still  conceals 
itself  from  the  chemist  more  successfully  than  fluorine,  gives — 

Barytic  Oxygen  or  Tetroxygen,     =  W5  =  JJC^  =  Zn    Zinc. 
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It  in  no  wonder,  therefore,  but  it  is  precisely  what  our  theory  would 
lead  us  to  expect,  that  all  the  membeiB  of  the  preceding  series,  except 
the  first,  should  have  a  metallic  aspect,  and  be  commonly  regarded  as 
metals.  They  must,  however,  according  to  our  theory,  be  all  of  them 
brittle,  for  the  absence  of  five-fild  poles  prevents  their  locking  into  each 
other,  and  being  ductile.  To  remind  of  the  metallic  bands,  then,  of 
which  there  will  be  ultimately  three  in  each,  we  may  give  the  following 
figurate  formula  as  the  type  in  which  the  summits  of  the  tetrads  in  the 
oxygen-forms  have  been  inverted,  and  are  now  peripherad. 

Antimony,  &c.,  <    >  showing  metallicity. 

And  here  we  may  remark,  that  the  same  metallisation  of  the  medial 
atom  of  oxygen  in  the  structure  of  the  alkalies  and  halogens  will  tend  to 
take  place,  so  that  we  may  represent 

si;  <^ 

Potassium,  &c.,  <    >       and       <    >         Chlorine,  &c. 

Bat  when  this  metallising  of  the  medial  coupling  joint  has  taken  place, 
dedoubling  after  that  can  only  be  a  breaking  up.  Notwithstanding  the 
great  length  of  the  axis  in  the  series  of  elements  now  considered, 
therefore,  after  their  medial  joint  has  been  metallised,  their  permanent 
existence  in  nature  is  secured.  But,  no  doubt,  by  dedoubling  previously, 
each  atom  of  them  must  give  birth  to  two  atoms  of  some  other  brittle 
metal,  whose  atomic  weight  must  be  one-half  of  theirs,  minus  the 
medial  or  coupling  joint.     But  on  these  we  shall  not  touch. 

In  consequence  of  the  great  length  of  axis  in  this  series  of  elements, 
they  do  not  appear  to  be  capable  of  assuming  the  aeriform  state  as 
simple  atoms.  They  appear  to  rise  in  isometrical  yet  differentiated 
molecules,  consisting  of  dodecatoms  within  icosatoms,  each  occupying 
sixteen  normal  volumes,  whence  in  the  sBriform  state  they  have  double 
the  specific  gravity  which  their  atomic  weights  would  lead  us  to  expect. 

Phosphorus,  to  which  the  greatest  interest  attaches,  indicates  the 
same  structure  in  the  solid  after  the  distillate  has  been  long  preserved, 
and  has  recovered  from  the  confusion  of  condensation.     Thus, 

pi2+20  32  X    155 

White  Phosphorus,  ■  n  a  q      =      n  x  1620     ~    1 '63  Exp.  1 '52. 

And,  by  careful  manipulation  at  a  temperature  such  as  to  open  up  some 
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molecules  and  set  some  single  atoms  free,  it  appears  that  the  latter,  in 
their  impatience  of  individual  existence,  may  be  made  to  attach  them- 
selves symmetrically  to  the  isometrical  molecules  again,  giving  a  dode- 
catom  over  the  icosatom,  and  so  by  increasing  the  weight,  removing  the 
molecule  fnrther  from  the  attacks  of  oxygen.     Thus, 

pn  +  w  +  it  44  X     165 

Eed  Phosphorus,   — ^aQ —    "^      2  x  1620    ^    ^'^  ^*  ^'^^' 

■ 

The  elements  now  considered  occur  in  nature,  the  heavier  members 
mostly  in  union  with  sulphur,  and  the  lighter  members  mostly  or  alto- 
gether in  union  with  the  lighter  element,  oxygen. 

As  to  their  natural  combinations  with  sulphur,  they  appear  to  consist 
of  the  two  elements  both  in  molecules  merely  in  juxtaposition,  and 
so  to  be  more  of  the  nature  of  alloys  than  true  sulphurides. 

Q       ^      Ji      .      (Bi  or  Sb  or  As)^  ♦  "  ♦  ^ 
AQ  2AQ 

With  oxygen  they  form  dodecatoms,  the  polar  bodies  being  either  the 
simple  element  or  its  suboxide,  of  which  the  latter  is  by  itself  most 
stable,  and  can  indeed  in  certain  cases,  as  in  that  of  arsenic,  be  raised 
into  the  seriform  state  entire.     Drawn  and  quartered,  its  formula  is,  of 

course,  AsOg.  But,  adopting  a  long  compressed  letter  Q  to  stand  for 
the  elements  of  this  order,  to  indicate  the  great  length  of  their  axis,  we 
may  thus  give  its  figurate  formula — 

0 

Arsenious  Acid,  &c.,  ~       ~  AsO. AaOAaOAs  =  4AsO. 

0 
? 

4A80 
Its  Vapours,    G  =   ^j^*      =  U  Exp.  13-86. 

4A80 
Its  Crystals,   G  =  -tjq*       =  2-5  Exp.  2-7. 

Its  Mass,        G  =  ^^^Q^'   =  3-74  Exp.  3-74. 

When  atoms  of  protoxide  are  removed  j&om  the  poles,  there  re- 
mains arsenic  acid  ready  for  receiving  other  substances  as  polar  bodies. 
These  being  as  usual  reckoned  by  chemists  one  instead  of  two,  give 
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the  fonnula  of  this  acid  AsO,  instead  of  AsOAs,  that  is,  they  give  its 
nascent  or  inunature  fonn,  instead  of  its  culminate  fonn. 

Of  all  the  elements  of  this  order,  the  most  interesting,  as  has  been 
stated,  is  phosphomsL  But,  as  has  also  been  stated,  its  genesis  in 
words  is  laborious.  Only  one  case  is  simple.  Thus,  let  there  be  an 
antimonic  acid,  in  which  the  ten  atoms  constitnting  the  body  are  barytic 
oxygens,  and  then,  by  simple  raiefiiction  and  development  under  the 
secular  operation  of  specific  heat,  we  obtain  the  equation— r 

Antimonic,    SbOSb  =  4P0P  =  8P0,    Phosphoric. 

And  by  the  breaking  down  of  the  dodecatom  in  yarioos  ways,  fluorine, 
calcium,  manganese,  &c.,  are  given  to  nature.  But  such  inquiries  belong 
to  rational  mineralogy,  a  science  of  the  future. 

Along  with  a  mineral  origin,  phosphorus  has  also  a  meteoric  origin. 
Thus,  taking'  iron  and  nickel  instead  of  oxygen  for  the  construction  of 
differentiated  dodecatoms,  along  with  phosphorus  as  polar  elements, 
we  obtain  that  ingredient  in  aerolites  named  phosphor-nickel-iron,  or, 


Schreibersite, 


PNi(Fe)NiP  Fe  69-6  NiU-9  P  15  . 

giving  per  cent 

NiPNi(Fe)NiPNi  Fe  60-6  Ni  26 .  P  1 3-4 . 


But  if  we  ascend  into  a  more  serene  region,  a  region  in  which  there 
is  nothing  but  hydrogen,  but  where  synthetic  action  is  very  powerful, 
we  also  obtain  phosphorus  there,  and  that  without  anything  but 
hydrogen  along  with  it. 

We  have  seen  that  hydrogen  tends  to  form  into  hexatoms,  which  is 
the  typical  aerial  molecule  (PL  I.  fig.  x.).  We  have  seen  also  that 
these  tend  to  group  again  into  compound  hexatoms.  And,  moreover, 
that  when  along  with  the  hydrogen  there  are  in  the  ambient  medium 
single  units  of  matter,  these  compound  hexatoms  tend  to  take  these 
single  units  into  union  along  with  them,  so  that  the  hydrogen  is 
fructified  into  aqueous  matter  (see  p.  17),  and,  instead  of  the  composite 
hexatom  of  hydrogen,  there  results — 

CO 

t 
A  hexatom  of  Moisture,      ^^^*     =     OHaqHO  =  6H0  . 

00 

But  if,  instead  of  H*  as  the  nucleus  of  the  hexatoms  of  hydrogen, 
there  be  only  a  single  atom  of  H,  and  there  be  no  matter  in  the  ambient 
in  the  state  of  single  units,  then  there  results  the  aerial  molecule  of 
hydrogen,  of  which  a  figurate  formula  has  been  given  in  PI.  IL  fig.  vii., 
consisting  of  5H*  +  H  s  31H.     Now  this  structure,  when  consolidated 
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to  the  utmost,  yet  so  as  to  preserve  as  free  as  possible  its  hydrogen  char- 
acter, gives,  though  we  cannot  show  it  here, 

31H     =     P    Phosphorus. 

Suppose,  then,  that  in  the  purely  hydrogen  region,  where  we  now  are, 
we  have  a  composite  hexatomic  structure  of  hydrogen  molecules  an- 

4    4    4  4  44 

alogous  to  the  tetratomic  HHH  or  S8S,  but  in  this  case  the  polar 
members  differentiated  from  the  equaterial  member  by  having  only  a 
single  atom  of  H  instead  of  a  hexatom  as  the  central  body  or  molecule, 
we  then  obtain  as  the  medial  body  a  composite  hexatom  of  hydrogen 
carrying  a  molecule  of  H,^,  ultimately  an  atom  of  phosphorus  on  each 
pole — 

6  X  6-hydride  of  Phosphorus,  PHP     =     2.PH»*«. 

Of  this  the  skeleton  is  found  in  the  terraqueous  globe.  A  single  atom  of 
hydrogen  takes  the  place  of  a  hexatom.  Thus  from  many  animal  sub- 
stances when  undergoing  decomposition,  and  especially  from  that  liquid 
which  is  the  ultimate  educt  of  animal  nature,  there  arises  a  gas,  whose 
composition  chemists  give  as  PH3.  This  doubled  as  usual,  in  obedience 
to  the  law  of  symmetry,  gives 

0 

Phosphoretted  Hydrogen,     -*■*•*-    PHP     =     2PH,. 

+ 
0 

88 

But  to  return  to  the  original,  namely,  PHP,  let  now  this  combination 
come  into  a  region,  which  is  sown  with  matter  in  the  state  of  single 
units,  so  that  the  composite  hexatom  of  hydrogen  may  be  dewed  by 
them  and  transformed  into  moisture,  and  we  obtain 

0 

00 

4-  4 

Hydrated  Phosphorus,     ***''   P.OHaqHO.P  =   2(P.3HO). 

4- 
00 

0 

Now  in  this  region  there  will  also  be  oxygen,  and  when  oxygen  is  suf- 
ficiently abundant  it  will,  as  usual,  in  the  case  of  forms  with  long  axes, 
surround  the  equator  of  the  atom  of  phosphorus  with  O5,  and  thus  we 
shall  have  as  each  of  the  polar  bodies  of  our  phosphaqueous  combination 
PO^,  and  as  the  equatorial  body  six  atoms  of  moisture.  But  in  this  the 
poles  are  overloaded.     Under  the  law  of  sphericity,  this  structure  must 
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t^t^l  Uf  ifiirert  mm  to  cofutnKt  a  dodeeatcmi  at  tiie  eentie,  and  to  place 
iim  nu/wiur*:  tm  'HfT'^r^ritiatuig  the  poles.     Thus  we  shall  hare — 


t 

* 

ooeoOoooo*  (4 

cooff^o,'  op 

* 


Hut  it  M  to  bo  conHidered  that  HO  is  veiy  unstable,  ever  apt  to  lapse 
into  mil  It  is  to  1)0  considorod,  at  the  same  time,  that  on  the  atom  of 
It  in  IK)  there  are  still  four  points  for  union,  which  are  free  or  un- 
iKMMipiiul.  Wlioro  hydrogen  is  abundant,  therefore,  and  HO  in  such 
II  position  that  it  cannot  lapse  into  aq,  there  will  gather  in  the  H  pole  of 
no  four  other  atoms  of  H,  and  thereafter  each  of  the  three  equa- 
torial arms  of  the  atoms  of  H  added  will  tend  to  grow  into  5H ;  or, 
to  spmk  more  generally,  there  will  tend  to  gather  in  the  pole  of  each 
atom  of  0  ultimately  twenty  atoms  of  H.  Now,  these  will  tend 
sttoularly  to  bo  Hphorifiod  and  consolidated ;  for,  as  has  been  shown  (p. 
40),  thoy  aro  tlio  vory  material  for  constituting  a  most  exquisite 
nu^UUlio  ioosahodron  (PL  T.  fig  v.  H^.  In  fine,  we  get  the  secular 
iMpiaUon-  - 

20H.O     -     n^O     =     CaO    lime; 

and  now,  but  not  till  now,  have  hydrogen  and  oxygen  been  combined 
in  a  Tatio  of  porfoot  stability  and  repose.  We  shall,  theiefore,  have 
uUimat^^ly  (iH>m]iaieil  with  what  there  has  been  supposed  to  be  at  first) 
th^  ^mowing  anali^. 

Primal,     HOIIOHO,POP,OHOHOH  =     2(3HO.PO^ 

rUiiuati^  C^OCaOCaO»PUP,OCaOCaOCa     =     3(3CaOJPOJ. 

Now  by  Kfii^:  dv^abled«  this  OTez^xikl  combinatioii  resdhres  itsdf  into 
a  Y«i:y  symm^txtcal  and  fin«'Iy  diffiwentiated  ^Tstan  of  dodecshcdia — 

livux^:  K>«i^  Earth      POP(CaO)POP     =     4(3CaaPl\). 

ll  Mii^T^  Ww^T^r  W  »tiU  CK^r^  fVillr  iliti^R&tialed  and  sc»  waiikted  man 
tlftK^v  aawety^  by  the  d<douK<aM«tl  of  tl»  acid  %kikcaloai  oa  its 
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poles,  and  the  opening  up  of  the  central  basic  dodecatom  of  lime  into 
CaO  +  CaO  +  CaO,  giving 


10 


Bone  Earth,  PO,CaO.P05(CaO)PO,CaO.PO,     =     4(3CaO.PO,) . 

Now,  it  wUl  be  observed,  that  all  these  three  combinations,  when 
quartered  as  usual,  give  the  chemical  formula  of  bone-earth.  And  it 
might  be  shown  that  there  is  reason  for  inferring  that  this  one  or 
another  of  them  exists  in  a  bone,  according  to  its  use,  size,  or  position, 
health  or  disease ;  for  it  is  always  to  be  remembered  that  great  stability 
of  molecular  structure  is  incompatible  with  health  and  even  with  life. 
An  element  of  bone-earth  which  will  not  accommodate  itself  to  the 
changes  in  the  living  tissue  in  which  it  is  embedded,  and  of  which  it 
ought  to  form  an  integral  part,  must  be  a  cause  of  irritation  like  a  thorn. 
An  effort  must  be  made  to  eject  it  which  will  not  altogether  fail,  and  a 
state  of  disease  of  the  bone,  with  defect  of  bone-earth,  must  ensue. 

To  conclude;  the  position  of  bone  (according  to  those  views  of 
its  ultimate  structure)  in  the  economy  of  nature  is  extremely  interesting, 
especially  when  viewed  in  relation  to  cerebral  matter,  which  in  the  last 
analysis  gives  striking  analogies.  In  the  construction  of  both,  Nature 
has  put  forth  all  her  power  of  analysis  along  with  synthesis,  and  pro- 
duced tissues,  which,  in  point  of  function,  consistence,  and  duration,  are 
indeed  completely  antithetic ;  but  which,  nevertheless,  when  viewed  in 
their  ultimate  analysis,  their  genetic  relationships  and  their  place  in 
nature  strangely  agree,  bone  being  the  more  fully  reduced  of  the  two 
Thus,  in  the  last  analysis,  bone-earth  consists  solely  of  hydrogen,  boron, 
and  carbon,  the  simplest  and  lightest  of  aU  the  elements,  together 
with  oxygen,  which  must  enter  into  every  substance  in  the  terraqueous 
globe,  which  is  to  be  secure  &om  the  attack  of  this  great  corroder.  And 
hence,  by  the  way,  during  long  epochs,  in  fossil  bones  for  instance,  a 
retrograde  course  of  molecular  action,  calcium  ( =  H^)  lapsing  into  fluorine, 
phosphorus  dedoubling  into  silicon,  and  boron  doubling  into  carbon. 

As  to  cerebral  matter,  bone  resembles  it  more  in  its  axial  part  (the 
marrow)  than  in  its  peripheral  part.  In  Part  I.  p.  153, 1  have  given 
the  possible  construction  of  liebreich's  Protagon.  But  it  is  uncertain 
whether  even  this,  notwithstanding  aU  that  chemist's  gentle  treatment 
of  his  material,  be  the  true  cerebral  molecule.  Chemistry,  which  first 
drives  out  of  an  organic  morsel  which  is  to  be  submitted  to  analysis  an 
amount  of  the  moisture  that  is  in  it  which  is  quite  uncertain,  perhaps 
forbids  our  knowledge  of  the  actual  structure  of  the  cerebral  element  as 
it  exists  in  nature,  the  most  marvellous  product  of  combined  molecular 
analysis  as  well  as  synthesis — muscle  illustrating  synthesis  only. 
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THE  ATlfOgPHEKE — MTJUC,  9TmC  ACID,  ETC. 

Iff  what  h2m  ytw^AnA  an  accanni  has  been  giren  of  the  oiganic  elements, 
thai  in,  ih/>^  elementa  which  are  fit  for  maintaining  Tegetable  and 
animal  lif«^  an/1  which  enter  nuwt  laigelj  into  the  stractnre  of  plants 
and  animahi. 

Of  the  prindpal  fonr,  oxygen  is  tiiat  which  is  the  great  agitator  and 
mtfter,  and  ffft  lU  existence  prorision  has  been  most  securelj  made. 
Ah  to  the  manner  of  ita  action,  since  its  form  is,  as  it  happens,  somewhat 
like  that  fjf  a  lifr^buoj,  we  may  say  that  when  oxygen  is  thrown  in 
among  the  other  organic  elements,  its  atoms  do  for  them  what  so  many 
lifi)-htioys  thrown  into  the  sea  might  do  for  human  creatures  in  a  ship- 
wrock.  Am  among  the  latter  some  individnals  would  seize  the  life-buoys 
Moonor  than  otherN,  and  some  would  fit  them  better  to  their  persons,  so 
that  the  waves  might  be  loss  able  to  part  them ;  in  short,  as  from  the 
laying  hold  of  the  same  life-buoys  by  different  indiyiduala, — some  of  them 
liindNmon,  and  some  of  them  sailors, — ^very  varied  combinations  would 
both  inimodiately  and  ultimately  result,  so  with  the  atoms  of  oxygen 
whan  thrown  in  among  the  other  organic  elements.  Almost  all  the 
action  in  organic  nature  which  (from  other  causes)  proceeds  in  such  an 
ordorly  manner,  and  is  productive  of  such  beautiful  developments,  de- 
ponds  tipon  oxygen.  There  must,  therefore,  if  there  is  to  be  life  in  our 
plnnnti  bo  an  unfailing  supply  of  oxygen  in  the  free  or  uncombined  state — 
or  if  in  the  oomblnod  state,  then  so  loosely  combined,  that  the  organic 
olomonts  may  be  easily  able  to  separate  and  appropriate  it 

lUit  how  can  there  be  a  supply  for  long  ages  of  such  an  element  as 
this,  which  tends  to  unite  and  become  parasitic  on  everything,  and  be 
imprisonod  on  all  hands  1  How  can  it  be  retained  for  ages  in  the  free 
ittatot  At  first  sight  the  problem  seems  insoluble,  unless  the  supply 
W  inftulU^  Not  so,  however,  when  we  reflect  upon  the  grand  law  of 
n^olooular  action, — unle.ss,  indeed,  the  supply  of  other  molecules  be 
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infinite  also.  That  law  is  the  law  of  assimilation.  When  that  law  has 
been  fulfilled,  when  the  assimilation  of  separate  molecules  has  been 
effected,  there  is  no  longer  the  same  determination  in  them  towards 
union.  It  is  dissimilars  only  that  unite  from  an  impulse  within.  Hence, 
structures  which  are  already  mailed  in  oxygen  will  not  attract  to  them- 
selves and  consume  any  ijiore  free  oxygen,  however  much  of  it  there  may 
be  in  the  ambient.  They  will  rather  repel  it,  and  leave  it  free  as  they 
find  it.  Let  the  earth's  crust,  then,  be  fully  oxidised,  and  we  may  have  free 
oxygen  everywhere  notwithstanding.  Now,  this  is  the  state  of  things 
which  actually  exists  in  the  present  epoch  of  our  planetary  existence. 
The  earth's  crust  is  fully  oxidised,  and  free  oxygen  abounds  everywhere  ; 
or  if  not  just  free  everywhere,  then  so  loosely  engaged  (in  constituting 
moisture),  that  it  can  be  easily  obtained  in  the  free  state  everywhere. 
An  unit  volume  of  the  atmosphere,  for  instance,  consists  of  free  oxygen 
nearly  to  the  extent  of  21  per  cent.,  and  the  air  in  water  contains  it,  or 
tends  to  contain  it,  up  to  33*3  per  cent. 

The  Atmosphere. — ^The  only  question  then  is,  Whence  has  this  free 
oxygen  been  obtained?  That  it  could  not  rise  in  the  free  state  from  a 
seething  Plutonic  or  volcanic  abyss  we  have  already  seen.  In  that  case, 
we  have  seen  that  every  atom  of  oxygen,  every  life-buoy,  will  be  laid 
hold  of  by  at  least  two,  possibly  by  four  of  those  zothic  or  lithhic 
bodies,  which  would  be  lost  and  merged  in  the  abyss  without  it. 

Confining  our  attention  here  to  the  latter  case  only,  that  in  which 
four  zothes  lay  hold  of  one  atom  of  oxygen,  and  dropping  our  significant 
but  grotesque  figure,  instead  of  an  atom  of  free  oxygen  we  obtain  in  the 
abyss  an  atom  of  oxygen  crammed  with  metallic  matter,  viz. — 

Potashium,        S 

Now,  if  this  escape  from  the  seething  abyss  and  attain  in  the  nether 
vault  or  elsewhere  the  fully  individualised  or  aeriform  state,  certain 
changes  under  the  law  of  symmetry  and  sphericity  must  take  effect 
upon  it. 

In  order  that  the  axis  of  the  atom  of  zothe  (or  lithhium),  of  which 
there  are  four  in  it,  may  be  symmetrised,  we  have  seen  (p.  52) 
that  an  atom  of  hydrogen  must  be  given  out  in  the  centre  of  the  5-fid 
region.  Suppose  this,  then,  to  have  been  secularly  accomplished  in 
reference  to  all  the  four  zhotes  in  our  atom  of  potashium,  we  obtain  an 
axial  structure  (see  next  page),  consisting  of  an  atom  of  oxygen  in  the 
middle,  as  the  coupling-joint,  and  on  each  side  two  atoms  of  zote 
alternating  with  two  of  hydrogen.  Now,  such  a  structure  is  very 
loose,  and  the  axis  is  by  far  too  long.     We  may,  therefore,  expect  that 
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the  four  separate  atoms  of  hydrogen  will  aggregate  into  a  tetratom  of 
hydrogen,  while  the  terminal  atoms  of  zote  will  turn  round  and  apply 
themselves  symmetrically  to  the  other  two.  Thus  will  they  greatly 
improve  the  structure.     We  shall  thus  ohtain  the  equation — 

1 

vL  1  ^ 

Dilated  Potashium,    co    =    -»-T-i-    +     ^     Xascent  common  Air. 

t  lU         AzOAz 

Now  in  this  latter  structure,  though  greatly  improved,  the  axis  Lb 
still  too  long;  while,  on  the  other  hand,  each  of  the  coupled  elements  on 
both  sides  of  the  medial  atom  of  oxygen  (being  atoms  of  Az,  see  p.  60), 
are  eminently  symmetrical  and  spherical,  and  every  way  well  suited  for 
individualised  existence.  This  structure  will,  therefore,  tend  to  break 
up  into  2Az  and  O.  But  oxygen  in  the  aeriform  state  flies  not  in  single, 
but  in  coupled  atoms.  Very  soon,  therefore,  we  shall  have  the  equa- 
tion— 

Nascent  common  Air,      2.  op  «=    4 Az  +  (Q)      Common  Air. 

That  is,  four  volumes  of  azote  and  one  of  oxygen  gas. 

We  should  have  obtained  the  same  result  had  we  set  out  with  sodium 
instead  of  potassium ;  only  that  in  this  case,  instead  of  one  only,  three 
atoms  of  sodium  require  to  be  taken  in  synthesis,  and,  along  with 
common  air,  there  is  given  to  nature  a  residuum  of  lithia  and  silica. 

Here,  then,  from  the  secular  transformation  of  the  first  molecular 
structures  of  the  abyss,  we  obtain  azote  (see  PL  II.  fig.  ix.  Az)  and 
oxygen  in  the  same  proportions  (speaking  generally)  in  which  they  exist 
in  the  atmosphere.  And  we  see,  at  the  same  time,  a  sufficient  reason  for 
the  great  quantity  of  azote  which  exists  in  the  aerial  envelope  of  our 
planet,  along  with  the  free  oxygen.  However  great,  it  is  the  smallest 
quantity  which  could  save  the  oxygen  and  let  it  go  in  the  free  state. 

Moreover,  oxygen,  having  once  established  itself  as  oxygen  gas,  can 
enter  the  abyss  again,  and  so  far  reconstruct  the  primal  combination, 
while  yet  conserving  for  nature  a  double  quantity  of  oxygen.  Thus 
reconstructing  the  original  azoto-oxygenic  structure,  with  oxygen  which 
had  secured  its  existence  as  oxygen  gas,  we  could  only  have  the  follow- 
ing equation — 

Air  in  Water. 


Doubly  Oxygenated    S     ^       I    "^^  ( 

Nascent  Air,  ^  )  ( 

S  (2Az  +  <D)J 
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In  which  the  quantity  of  oxygen  in  relation  to  the  azote  instead  of 
heing  between  20  or  21  per  cent,  in  volume,  is  between  33  and  34  per 
cent.  And  such  appears  to  be  the  proper  structure  of  the  air  which 
is  given  to  fishes  and  the  inhabitants  of  the  deep  for  respiration. 

As  to  the  normal  constitution  of  the  entire  atmosphere,  however,  that 
is  a  very  crude  conception  which  regards  it  as  consisting  of  merely  so 
much  oxygen  and  so  much  azote  mechanically  mixed  with  certain  other 
senform  particles  accidentally  introduced,  though  strangely  found  in 
very  constant  proportions.  Our  molecular  philosophy  leads  us  to 
regard  the  air  when  in  a  state  of  repose  as  we  have  regarded  the  ocean, 
that  is,  as  a  symmetrically-constructed  medium,  to  which  the  terms 
aerial-crystalline  might  be  applied,  and  possessing  within  itself  the 
power  to  a  certain  extent  of  restoring  its  own  composition  when  it  has 
been  anyhow  disturbed  or  vitiated.  And  this  the  normal  structure  of 
the  air,  and  not  merely  a  certain  mixture  of  pure  azote  and  pure  oxygen, 
we  regard  as  that  which  is  most  favourable  to  health  and  life.  To 
develope  an  unit  of  this  mixed  atmosphere  here,  and  to  show  the  genetic 
relationship  of  the  various  constituents,  would  lead  us  into  too  long 
details.  Happily  the  student  who  has  mastered  all  that  has  preceded 
may  be  able  to  do  so  himself.     Here  is  its  composition — 

12xl2x  12xl2Az  76223  Azote. 

12  X  12  X  12  X    3©  +  120  22*600  Oxygen  gas  and  oxygen. 

36  x(          12xl2x    3Aq  r021  Aqueous  vapour. 

12  x  CO,  0-069  Carbonic  acid. 

AzH,  *  0'005  Ammonia. 

The  atom  of  zote,  when  it  has  doubled  and  gained  the  seriform  state  as 
azote,  may  as  to  its  place  in  nature  be  compared  to  hydrogen.  It  is 
when  first  given  off  in  the  position  of  a  rejectamentum ;  but  it  is  a 
rejectamentum  so  constructed,  that  when  it  falls  into  its  right  place  it 
will  be  taken  up  into  the  course  of  nature  again,  and  be  found  assisting 
beautifully  in  the  grand  cycle  of  molecular  development,  veiy  near  the 
beginning — ^in  fact,  only  behind  hydrogen  itself.  In  the  coupled  state  as 
azote,  the  zotic  element  has  attained  to  such  symmetry  of  structure  and 
such  sphericity,  that  when  by  itself,  or  mingled  with  others  of  its  kind, 
it  possesses,  and  cannot  but  possess,  great  repose.  And  hence  infinite 
advantage  to  our  world.  If  our  atmosphere  consisted  in  so  great  a 
measure  of  any  other  SBriform  but  azote,  it  would  have  been  the  subject 
of  such  perpetual  storms  as  would  have  destroyed  all  life.  Still, 
every  atom  of  azote  consists  of. two  parts,  each  of  which  by  itself 
is  the  most  active  of  all  elements,  and  these  two  parts  need  only  to  be 
separated,  or  their  relative  positions  changed,  in  order  to  the  display  of 
the  most  intense  activity.     Kow,  in  constituting  the  atom  of  azote  they 
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merely  touch  each  other.  It  may  be  inferred,  therefore,  that  their 
separation  will  not  be  very  difficult  If,  instead  of  merely  touching  by 
their  5-fid  summits,  they  had  been  locked  into  each  other  like  the  teeth 
in  a  rat-trap,  or  in  the  closed  mouth  of  the  shark,  thus  constituting  a 
true  unity  and  the  most  spherical  form  possible,  their  separation  could 
not  be  looked  for  except  under  very  peculiar  circumstances.  The  pro- 
perties of  the  resulting  element  in  that  case  would  be  notably  different 
from  those  of  azote  ;  and,  in  fact,  we  shall  soon  find  that  two  zotes  or 
lithiums  thus  locked  together,  and  each  locking  up  the  metallicity  of 
the  other,  constitute  an  atom  of  silicon.  But  from  azote,  as  has  been 
already  shown,  we  may  have  the  following  series — 

Zote.  Azote.        Antizot«.  Bizote. 

Of  these,  we  may  expect  all  to  have  properties  very  different  from  those 
of  azote,  which  to  breathe  is  simply  innocuous.  And  as  antizote  is 
symmetrical  by  itself,  and  may  therefore  exist  in  the  fully  individualised 
or  aeriform  state,  and  as  the  law  of  differentiation,  when  it  is  not  fully 
satisfied  by  the  existence  of  the  atmosphere  in  a  normal  state,  must  tend 
to  develope  antizote  in  the  midst  of  the  azote,  we  may  possibly  have 
in  this  antizote  one  of  those  morbific  principles  which  sometimes 
certainly  do  exist  in  the  air,  but  of  which  chemical  analysis  can  find  no 
trace,  nor  the  actual  chemistry  of  the  day  give  any  account  The  action 
of  poisons  IB  indeed  a  perfect  mystery ;  but  I  may  here  remark,  that 
most  probably  an  aeriform  atom  of  hydrocyanic  acid  may  be  regarded  as 
an  atom  of  antizote  as  polar  matter,  with  an  atom  of  anaesthetic  (CHC) 
as  body,  OQ  -J-Ot  =  C^N  aeriform  hydrocyanic  acidi) 

Oxides  of  Nitrogen. — With  regard  to  the  two  last,  which  I  have 
named  bizote,  in  which  the  two  atoms  of  zote  are  united  thimblewise, 
what  we  are  to  expect  here  obviously  is  the  same  mode  of  activity  as 
in  the  single  atom,  but  of  double  intensity.  Now,  this  combination 
(bizote)  exists  in  potassium,  as  also  in  the  most  stable  form  of  ammonia, 
which  we  have  called  biammonia.  And  of  the  latter  very  beautiful 
and  finely  explained  by  our  theory  are  the  transformations  (oxygen 
being  supplied  in  varying  quantities)  into  nitric  and  nitrous  acids,  and 
nitric  oxide.  All  of  these  in  their  most  highly  synthetic  culmination  or 
imago-forms  are  differentiated  dodecatoms,  the  polar  elements  as  usual 
being  in  nitric  acid  the  bare  doubled  element,  which  we  may  designate 
aA  usual,  with  English  chemists  generally,  by  the  letter  N;  in  nitrous 
acid,  the  suboxide  NON ;  and  in  nitric  oxide,  the  sesquioxide  ONONO, 
the  body  in  all  being  ten  atoms  of  oxygen.     Thus,  we  obtain — 
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In  Culmination  Fanns. 
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But  these  moiecules  still  foiming  symmetrical  structures,  and  maintain- 
ing the  same  ratios  of  nitrogen  and  oxygen,  can  dedouble  and  change 
to  such  an  extent  that  many  pages  would  not  be  sufficient  to  give 
their  history  and  properties,  physical  and  chemical 
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(PL  II.  fig.  XV.) 

This  variability  is  also  true  of  other  combinations  in  which  the  same 
elements  exist  in  combination,  the  oxygen  being  less  in  quantity.  In 
fact,  the  modes  of  union  of  nitrogen  and  oxygen  which  elementary  works 
on  chemistry  chose  as  the  very  type  of  simplicity  and  regularity,  is  one 
of  the  most  varied  and  the  most  difficultly  determined.  It  is  all  very 
well  to  say  1 : 1,  or  1 : 2,  or  1 : 3,  &c.,  regarded  as  mere  percentages  re- 
duced to  their  lowest  terms.  But  to  determine  molecular  structures  is 
a  very  different  thing.  In  reference  to  the  combinations  of  nitrogen 
and  oxygen,  all  that  we  shall  here  say  is  this,  that  they  are  as  numerous 
as  the  phenomena  which  they  display. 

What  our  theory  gives  as  most  normal  and  symmetrical,  and  therefore 
most  probably  the  product  of  nature^  is  nitric  acid,  commencing  as  nitrous 
acid  in  union  with  ammonia  in  the  atmosphere,  and  in  union  with 
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potassa  and  soda  on  tlie  surface  of  the  soil  or  in  the  strata.  But  even 
in  reference  to  these  nitrates,  the  mobility  of  the  constituent  nitric 
matter  is  so  great,  that  differentiation  seems  to  take  place  to  a  most  un- 
usual extent — ^to  such  an  extent,  indeed,  as  to  vary  the  specific  gravity, 
and  to  render  very  difficult  the  determination  of  the  integrant  molecule 
on  which  the  specific  gravity  depends. 

In  extracting  from  these  salts  nitric  acid  for  the  use  of  the  chemist 
and  the  arts,  the  entire  distillate  obtained  from  common  nitre  appears  to 
possess  a  beautiful  structure.  Using  dots  in  this  case  to  represent  atoms 
of  oxygen  instead  of  the  figure  8,  that  distillate  may  be  either — 


m 

oo 

t 

Si 

* 

or 

***' 

4- 
m 

w 

- 

3H0.2NO,  3H,0.2N,05    (when  0  =  16). 

That  on  the  left  hand  is  obviously  the  half-grown  state  of  that  on  the 
right  Allowing  it  half  an  aqueous  volume,  and  the  other  a  whole 
aqueous  volume,  the  sp.  gr.  of  either  is  1  '5,  which  is  precisely  what 
has  been  found  by  the  balance. 

But  this  fine  structure  may  be  destroyed,  and  the  moisture  may  be 
driven  off  till  there  remains  only  one  atom  of  HO  on  each  pole  of  the 
differentiated  dodecatom.     Thus — 

4- 

Monohydrated  Nitric  Acid,     :  :  :  :  :     2(N0,H0). 

uy 
oo 

+ 

HONONOH    (PI.  11.  fig.  XVI.) 

Now,  supposing  this  to  occupy  ^th  of  a  normal  volume,  or  to  form  into 
tetratoms  (which  the  hydrogen  poles  must  determine  when  the  icosatom 
cannot  be  constructed)  occupying  one  volume,  the  sp.  gr.  comes  out 
1"55,  that  given  by  the  balance  being  from  1*66  to  r52. 
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Nitric  acid  appears  to  be  capable  of  attaining  to  the  icosatom  only 
when  the  whole  surface  of  the  molecule  is  loaded  with  moisture,  giving 
4  atoms  to  every  atom  of  NO^,  and  9  to  every  atom  of  N,Oa  (when 
0=16),  the  sp.  gr.  in  the  former  case  being  1*39,  and  in  the  latter 
1*44,  mean,  1*415,  while  experiment  gives  for  the  most  stable  nitric 
acid  1  *42.  But  these  are  details  which  belong  to  the  region  of  art,  not 
of  nature. 

But  it  is  the  nitrates,  not  nitric  acid,  which  possess  the  highest  in- 
terest to  the  student  of  molecular  nature,  especially  the  possible  genesis 
of  nitrate  of  ammonia  out  of  a  primseval  oxygen  and  common  vapour,  as 
also  their  every  day  genesis  out  of  oxygen  and  ammonia,  and  this  I 
may  here  notice  because  it  illustrates  generally  the  transformation  by 
the  action  of  oxygon  of  ammonia  (biammonia)  into  nitric  acid. 

Given  an  atom  of  double  ammonia  in  a  region  where  oxygen  abounds, 
then  it  appears  that  when  the  oxygen  has  attached  itself  to  the 
ammonia  as  the  law  of  symmetry  determines,  there  will  be  3(0)  =  60 
on  the  three  naked  hydrogen  arms  of  the  equator  of  the  ammonia,  and 
50  probably  forming  a  cup-shaped  combination  or  hemisphere  on  each 
pole  of  the  ammonia.  Now,  on  any  concussion  of  such  a  molecule  by 
electricity  or  heat,  a  complete  transformation  is  to  be  expected.  The 
6H  of  the  body  of  the  ammonia  will  unite  with  the  3®  =  60  attached 

there,  and  generate  6aq  =  2.H3 .  At  the  same  time  the  hemispherical 
oxygen  poles  will  unite  into  a  dodecatom  which  will  be  finely  differen- 
tiated by  the  double  zotes  and  the  moisture  on  the  poles.  In  a  word, 
an  atom  of  double  ammonia,  saturated  with  oxygen,  must  give — 


Oxy- 

ammonia. 


I  l^diieQ:  =  H6e::9aH  =  2(Azo,+3ho)  U«^<'j'J^ 

Now  we  have  seen  that  2aq  tends  secularly  to  be  transformed  into 
am  +  H.  UltimAtely,  therefore,  instead  of  terhydrated  nitric  acid,  we 
shall  have — 
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Nitrate  of  Ammonia,        £      ^      2.(NOjaO.NH,), 

X)       <7 


t 

* 
* 

the  couple  of  stars  standing  for  an  atom  of  ammonia- 
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IRON  AND  COPPER. 

The  well-known  properties  of  iron,  when  viewed  in  the  light  of  our 
theory,  enable  us  to  construct  its  atom. 

Thus,  iron  is  so  eminently  magnetic  that  its  magnetiBm  may  be 
rendered  obvious  to  the  senses,  both  by  the  visible  motions  and  the 
arrests  of  motion  which  it  produces.  Kow,  this  implies  that  its  atom 
must  be  heteropolar  in  form,  so  that  the  rhythmical  currents  of  force 
existing  in  its  setherial  atmosphere  may  flow  from  pole  to  pole,  and  not, 
as  is  usual,  between  the  poles  and  equator.  For  it  is  only  when  these 
currents  flow  from  pole  to  pole  that  their  force  can  be  accumulated  into 
a  resultant,  which  may  ultimately  be  powerful  enough  to  produce 
sensible  phenomena. 

This  eminent  magnetism  also  implies  that  the  molecular  functioning 
of  the  atom  of  iron  is  intense,  and,  therefore,  that  its  form  departs 
largely  from  the  spherical,  which  is  the  form  of  repose. 

Further,  iron  is  so  universally  diflused  that  the  materials  of  which  it 
is  constructed  must  be  present  everywhere,  in  the  upper  regions,  as 
well  as  in  the  earth  itself ;  for  quantities  of  iron  often  fall  from  the  skies. 

Further,  it  is  a  tenacious  metaL  One  pole  of  the  iron  atom,  there- 
ore,  must  be  5-partite. 

But  it  is  also  heteropolar.  The  other  pole,  therefore,  must  be  lens- 
shaped  ;  for  that  is  the  only  alternative  to  5-partite  in  one  and  the  same 
order  of  fonns. 

Further,  the  atomic  weight  of  iron  is  28  when  H  =  1.  It  is,  therefore, 
precisely  double  of  that  of  azote  or  bizote,  silicon,  and  aluminium,  all 
of  which  are  very  abundant,  either  in  the  air  or  in  the  earth,  and  all  of 
which  consist  of  two  atoms  of  zote  or  lithium,  coupled  or  consolidated 
into  an  unity  one  way  or  another. 

Now,  by  doubling  these  abundant  elements,  and  placing  the  four 
atoms  of  zote  or  lithium  on  the  same  axis  in  parallel  positions,  or 
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thimblewise,  so  that  each  may  be  grasped  and  held  fast  by  the  five  talons 
of  the  atom  into  which  it  is  inserted,  we  obtain  a  structure  which 
satisfies  all  these  conditions,  and  which  may,  therefore,  possibly  repre- 
sent iron.     Therefore,  possibly — 

Tetrazote  )  yjj 

Tetralithium,     I  vy 


or  ].      =.      ^     ^      Ye  ==   140=28  when  H=l 


From  its  heteropolarity  it  could  not  possibly  exist  in  single  atoms  in 
the  senform  state ;  and,  indeed,  from  its  great  length  of  axis,  it  is  not 
easy  to  see  how  it  could  exist  in  the  seriform  state  at  all  except  in 
molecules.  Its  normal  mode  of  existence  must  be  molecular ;  and  that 
its  molecules  are  very  various,  as  it  is  reduced  from  its  ores,  we  may 
infer  from  its  very  variable  specific  gravity,  viz.,  from  7-1  to  8-14. 
The  differentiated  dodecatoms,  when  grouped  again  into  an  isometrical 
composite  dodecatom,  give— 

(Fe(Fe)Fe)''        „  .. 

And  if  the  high  magnetic  character  of  the  single  atoms  should  cause 
them  to  settle  upon  the  primary  dodecatom  again  and  again  symmetri- 
cally, we  should  obtain — 

Iron,  G...     ^  ,  ■  .       =  7-6. 

But  many  other  molecular  states  are  possible,  and  as  they  must  diifer  from 
each  other  in  tenacity  and  mechanical  value,  there  is  a  fine  field  for 
inquiry  in  the  metallurgy  of  iron. 

But  not  to  enter  on  this  subject  here,  let  us  now  inquire  into  the 
other  elements,  both  metallic  and  metalloidal,  by  which  such  a  sub- 
stance may  be  expected  to  be  accompanied. 

NiokeL — In  the  ferric  element  as  conceived  above,  all  the  four  consti- 
tuent lithiums  are  fully  reduced.   No  one  of  them  I'emains  in  the  primal 

state  of  vi;  =  i.  But  the  stability  of  the  fourfold  combination  would 
be  secured  though  the  process  of  reduction  had  taken  effect  only 
upon  two  out  of  the  four.  An  atom  of  crude  zhote  o^,  when  free,  must 
indeed  soon  either  disolve  into  5 1^1 ,  or  be  transformed  into  S  or  0. 
But  when  grasped  in  the  pole  of  an  atom  of  reduced  zote  vu,  which  is 
wholly  undecomposable,  an  atom  of  vx/  must  remain  undecomposable 
also.  Along  with  iron,  therefore,  when  it  has  been  generated  hurriedly, 
so  that  there  has  not  been  time  for  the  reduction  of  all  the  four  atoms 
of  lithium  constituting  it,  or  when  through  any  cause  that  reduction  has 
been  arrested,  there  will  rpsult  another  metal  highly  magnetic  like  iron, 
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«nd  fiMinj  ways  rmembliDg  iron,  but  iu  atomic  wei^bt  heaTier  bj  two 
AUtfOM  (A  hydrogen.     Now,  ibis  inieieDce  is  responded  to  hj — 

Harriwl  Iron        =      ^      =  Nickel  =  150,  i.«.,  30  when  H=  1 . 

Nor  in  this  the  only  magnetic  metal  which  offers  itself  in  this  con- 
\\*'('X\(iii,  It  might  be  shown  that  our  molecular  morphology  gires  ns 
m  r^rmnection  with  iron  (Ferric  acid)  —a  beantifol  theory  of  the  genesis 
f/f  chromium  (hydrate  of  the  oxide  of  chromium),  he  ;  while  the  atom 
of  liaric  iron,  by  partial  refluction,  gives  us  cobalt  and  its  baric  associ- 
ati5S.  Hut  theite  metals  are  rare  and  of  comparatively  little  interest  in 
mineral  gco]r)gy.     We  therefore  pass  them  over  without  more  words. 

Hut  lot  us  ask  the  question,  in  this  part  of  our  construction,  whether 
we  obtain  any  insight  into  the  structure  of  the  atom  of  another  metal 
which  is  scarcely  less  generally  diffused  in  nature  than  iron  itself,  which 
is  usually  associated  with  iron,  or  rather  which  appears  to  take  its  place 
as  the  iron  disappears,  and  which  in  many  of  its  physical  and  chemical 
characters  seems  curiously  contrasted  with  iron.     I  allude  to — 

Ooppor. — Does  our  theory  give  us  any  insight  into  the  genesis  or 
structure  of  the  atom  of  copper  1  To  this  it  is  to  be  answered,  that  as 
wo  have  found  the  alkali-metals  dedoubling  into  those  of  the  alkaline- 
earth  metals,  there  is  obviously  now  occasion  for  adding  another  to  the 
sorios.  The  sos([uioxide  of  iron  differs,  indeed,  from  the  sesquioxides  of 
lithium,  and  of  bilithium,  in  being  decomposable  by  human  art  And 
this  difforuuco  wo  can  cosily  understand  on  account  of  the  extreme 
longih  of  tho  axis  in  the  atom  of  sesquioxide  of  iron.  But,  for  the  same 
riMison,  tho  lattor  ought  to  be  prone  to  dedouble  by  the  opening  up  of 
thf)  nuHliol  atom  of  oxygon.  Now,  this  done,  we  shall  obtain  a  new  me- 
tallio  spooio9.  Its  atomic  weight  must  be  that  of  Fe  +  ^0  »=  28  +  f  =  32 
whou  1 1  1.  But  it  is  no  longer  heteropolar.  It  will,  therefore,  be  no 
lot\gt^r  magnetic  like  iron.  Bather,  in  its  relations  to  magnetism  it  mxist 
)>e  tho  n^  verso  of  iron«  Moreover,  its  atoms  under  the  law  of  redint^ra- 
tion  will  tend  to  go  in  couples;  and  when  given  to  nature  in  union 
with  o\vg^n  it  must  usually  occur  as  a  protoxide.  In  all  these 
rrsinvts  it  represents  copper,  being  the  last  of  the  following 


l.i,l\ OtKHiO        =       NaO,         =     2.MgO    Magnesia. 

Li,i\ Of)tK>t^X^       -       IvO,         =     2.CaO      Lime. 

IVS^ -^^^"^^^Otr^^^  «     FfelVi     -     2.CuO     Copper  oxide. 

U  i«  in  <\\nnectiiu\  with  copper  pyrites^  howerer^that  the  evidence 
UmI  such  i«  the  nature  and  genesis  of  copper  (if  thai  of  iron  be 
i:maliKi>  bec\>ines  altogether  convincing.     This  minenl  is  the  sooite 
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whence  most  of  the  copper  of  commerce  is  derived,  and  it  is  well 
known  to  possess  the  singular  formula  of— 

FeCuS  =  FeSCu, 

that  is,  an  atom  of  sulphur  carrying  one  of  iron  on  one  pole,  and 
one  of  copper  on  the  other.      Now,  let  us  take  a  normal  or  symme- 

4 

trical  sulphuride  of  iron,  FeSFe,  and  form  it  into  a  dodecatom ;  then  let 
that  dodecatom  be  encrusted  by   oxygen;   and   then  let  the   set  of 

4 

FeSFe  elements  be  overlaid,  so  as  to  give  a  double  walled  molecule, 
each  member  of  that  molecule  consisting  of  two  atoms  of  symmetrical  sul- 
phuride of  iron  united  by  an  atom  of  0  as  the  coupling-joint;  and  then, 
in  consequence  of  the  great  length  of  axis,  let  dedoublement  take  place 
by  the  opening  up  of  the  medial  atom  of  0,  and  we  obtain— 

Oxysulphuride  |  FeSFeOFeSFe  =  FeSFeB,BFeSFe  )  Copper 
of  Iron,      I      =FeSCu,CuSFe  =  2FeSCu        j^Vites. 

Thus  our  theory  of  the  nature  of  iron  receives  every  support  from 
looking  to  the  substances  with  which  iron  occurs  most  intimately  as- 
sociated in  natura  It  is  supported  no  less  by  looking  to  the  substances 
which  constantly  make  their  appearance  along  with  it  in  the  arts. 
These  are  principally  carbon,  silicon,  sulphur,  and  phosphorus.  And 
so  constantly  are  these  substances  present,  more  or  less,  whenever  there 
is  iron,  that  there  is  no  reason  to  suppose  that  there  ever  was  any  con- 
siderable quantity  of  iron  without  them. 

Cast  Iron. — Now,  as  to  carbon,  though  doubtless  it  has  ample  op- 
portunity of  being  introduced  from  the  fuel  commonly  used  in  iron 
smelting,  yet  our  theory  leads  us  to  expect  that  it  would  make  its 
appearance  though  the  iron  were  reduced  from  a  perfectly  pure  oxide 
or  sidphuride,  by  an  oxy hydrogen  flame  or  the  voltaic  arc.  Thus,  sup- 
pose the  liquid  metal  to  consist  of  dodecatomic  molecules  of  iron,  they 
must  tend  to  become  differentiated.  Now  of  this  one  of  the  purest 
modes,  if  the  metal  is  to  remain  in  the  liquid  state,  is  the  demetallisation 
of  the  terminals  of  one  of  the  six  axes  of  the  dodecahedron,  as  usual,  by 
the  gathering  up  of  the  five  units  which  constitute  these  terminals  into 
an  atom  of  hydrogen.  But  by  such  a  step  the  terminals  of  the  axis  are 
transformed  from  ^  to  HC,  and  this,  supposing  none  of  the  c|irbons  of 
the  hydro-carbon  to  escape,  implies  the  development  in  the  iron  of  3*6 
per  cent  of  carbon.  Such  a  metal  must  also,  when  it  has  concreted,  be 
brittle  like  silicium,  manganese,  chromium,  antimony,  bismuth,  &c.,  and 
other  masses  consisting  of  molecules  with  lens-shaped  poles. 

Now  the  percentage  of  carbon,  which  we  have  deduced  in  this  way, 
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may  be  taken  as  the  normal  average  of  what  is  found  in  iron  that  has 
been  liquid  in  quantities,  and  has  concreted.  The  concrete  is  also 
brittle,  and  is  known  as  cast  iron. 

According  to  our  theory,  it  is  also  to  be  expected  that  it  will  be 
impossible  wholly  to  purge  any  considerable  mass  of  iron  from  silicon. 
Thus  two  atoms  or  molecules  of  iron,  when  the  5-partite  regions  of 
their  surfaces  are  pressed  together,  may  lock  into  each  other.  And  if 
they  should  lock  so  intimately  that  the  two  zotes  or*  lithiums  thus 
locked  wiU  hold  together  rather  than  to  the  other  zotes  to  which  they 
are  attached  in  the  atom  of  iron,  an  atom  of  separable  silicon  is 
generated,  for  f  5  when  locked  together  give  0  -  Si. 

As  to  sulphur,  since  S  and  ^  are  alternate  forms  of  the  same  element 

4 

5}^,  and  an  atom  of  sulphur  S  is  the  numerical  equivalent  of  crude 
iron  9999,  sulphur  also  may  be  always  expected  in  iron,  the  quantity 
varying  according  to  the  mode  of  development. 

And  no  less  may  phosphorus  be  expected.  Thus,  wherever  ;i;  is 
undergoing  reduction  to  vi^,  abundance  of  nascent  hydrogen  must  be  set 
free,  and  ^  =  BB,  that  is,  boron  in  coupled  atoms.  Now,  an  atom  of 
phosphorus,  when  completely  decomposed,  consists  of  BBBB  +  (3  x  5H). 
In  iron,  therefore,  there  is  abundant  material  for  the  genesis  of 
phosphorus. 

But  it  is  not  in  the  smelting  or  puddling  furnace  that  we  can  study 
with  advantage  the  genesis  of  phosphorus,  this  most  composite  and  yet 
most  elemental  of  material  substances.  This  study  may  best  be  con- 
ducted in  the  sky.     This  subject,  however,  I  shall  not  resume. 

As  to  meteoric  iron,  it  follows  from  our  theory,  that  it  may  possibly 
be  generated  &om  the  stormy  transformation  both  of  nitric  acid  and 
biammonia,  and  especially  from  their  stormy  union.  Also,  by  any  cause 
which  may  invert  the  positions  of  the  two  atoms  in  azote,  so  as  to  give 

10 

35  instead  of  69.     The  plunge  of  an  atom  of  6€099  into  one  of 

e 
99H£€,  that  is,  of  bizotic  (nitric)  acid  into  biammonia  (laboratory 

ammonia),  immediately  generates  9999>  which,  in  the  requisite  con- 
ditions, may  be  consolidated  into  Fe.  Moreover,  atoms  of  99  must 
immediately  aggregate  into  ( 59)">  <^<1  these  receiving  the  same  again 
as  an  incrustation,  must  become, 

IS 

Meteoric  Iron,         (9999)*'      ■      ^^• 

Hence  also  chromium,  silicon,  carbon,  &c.,  in  the  aerolite. 

But  while  our  theory  thus  admits  of  the  meteorite  being  formed  in 
the  bosom  of  the  storm,  it  does  not  deny  that  meteorites  may  also  come 
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from  the  planetary  spaces.    On  the  contrary,  it  rather  assigns  a  cosmical 
origin  to  all  such  visitants  of  our  planet. 
And  here  we  may  remark,  that  the  function  which  we  thus  conceive 

6 

that  ammonia,  55H€€,  may  perform  in  the  higher  atmosphere,  may  he 

performed  by  potassium  5906f  at  the  earth's  surface.  The  meteoric 
masses,  bits,  and  dust,  which  fall  to  the  earth's  surface  may  be  repre- 
sented by  ochre  and  bog  iron-ore,  which  make  their  appearance  in  such 
quantities  on  the  earth's  surface,  in  those  too  dark  and  cold  climates 
where  a  successful  nitrification  can  scarcely  be  accomplished. 

Iron  Qzidet. — ^The  atom  of  iron,  as  might  be  expected  from  the 
length  of  its  axis  an^  its  heteropolarity,  perseveres  with  great  deter- 
mination in  a  molecular  state. 

The  simple  dodecatom  coated  with  oxygen,  one  atom  on  each  of  its 
twelve  members,  constitutes  the 

Protoxide  of  Iron,     (Fe)*'   ==   FeO. 

But  in  this  wholly  undifferentiated  and  free  state  it  has  not  yet  been 
obtained  by  the  chemist. 

The  blacksmith,  however,  notably  disengages  it  with  the  simplest  pos- 
sible differentiation,  viz.,  now  an  atom  of  0,  now  one  of  O  on  each 
pole,  the  first  giving  25  and  the  second  27*6  per  cent,  of  oxygen. 

IS 

Scale  Oxide,        .     .     0(Fe)0     ==   FeeOy 

Magn.  Scale  Oxide,      ©(Fey«(d)   ==  'Fefi^=2,Yefi^. 

The  latter  proportion  of  iron  and  oxygen  is  also  abundant  in  natiu'e. 
But  it  appears  to  be  distributed  in  molecules  consisting  of  OFeOFeOFeO, 
for  it  is  magnetic.  Now,  in  such  combination  we  see  a  ground  for  free 
magnetism,  since  three  atoms  of  iron  on  the  same  axis,  however  they 
may  be  arranged,  cannot  neutralise  each  other's  magnetism. 

It  is,  however,  the  relation  between  the  protoxide  and  the  peroxide 
of  iron  that  possesses  the  highest  interest, — ^an  interest  which  is  not 
merely  physical  and  chemical,  but  physiological  also. 

Iron  oxide  appears  to  be  developed  in  nature  simply  by  the  differen- 
tiation of  the  molecule  of  the  protoxide  by  the  addition  of  other  atoms  of 
protoxide  to  the  poles,  till  these  poles  become  so  long  that  each  fixes  five 
atoms  of  oxygen  as  an  equatorial  expansion  for  itself.    We  thus  obtain — 


Son  ^^^  }  OFeOFe6FeOFeC]^)FeOFe6FeOFeO  =  Fe«,03^Fe,0, 


But  now,  under  the  law  of  unification  and  sphericity,  the  5  atoms  of 
0  surrounding  each  pole  must  tend  to  move  towards  the  body,  thus 
mailing  it  in  deutoxide,  and  giving — 
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^**°^I^r"*^*  }0Fe0Fe0Fe0Fe(  iFej  )FeOFeOFeOFeO=Fe,0, 

But  now  the  atoms  of  protoxide  on  the  poles  must  be  yeiy  liable  to 
depart  spontaneously,  or  to  be  carried  off  by  any  acid.  Xow  when  they 
are  carried  off,  then  the  10  atoms  of  oxygen  on  the  body  which  consti- 
tute a  deutoxide  there  must  be  set  free  I  Thus  peroxide  of  iron  must  be 
a  beautiful  apparatus  for  supplying  oxygen  for  the  blood  or  the  living 
tissue,  in  ten  atoms  at  a  time,  that  is,  precisely  in  the  number  of  atoms 
simultaneously  which  are  generally  wanted  simultaneously,  for  the 
construction  of  dodecatoms  or  definite  molecules. 

That  the  peroxide  as  it  occurs  in  nature  has  something  of  this  struc- 
ture appears  from  its  specific  gravity.     Thus — 


Fef  JFel  )Fe 


Specular  Iron,  G    =      ^— =  Fe^O^  =  4*94.    Exp.  5. 

If  it  were  an  elemental  sesquioxide  OFeOFeO,  its  molecule  must  be 
a  dodecatom,  either  isometrical  or  differentiated;  but  neither  of  these 
will  give  the  experimental  specific  gravity.  By  its  partitionment  the 
oxide  now  conceived  can  give  every  oxide. 

(1.)  Each  successive  joint,  and  the  whole  when  the  ten  supernumerary 
atoms  of  oxygen  are  removed,  gives  protoxide. 

(2.)  The  division  of  the  polar  parts  of  the  axis  at  the  middle,  as  also 
the  remainder,  gives  OFeOFeO  =  FcjOj,  the  sesquioxide,  which  may 
surely  often  exist  as  a  peroxide  of  iron  (OFeOFeO)* +**+^ 

(3.)  The  polar  parts,  when  removed  at  a  joint  nearer  the  centre, 
give — 

Magnetic  Oxide,      (OFeOFeOFeO)  -H-H-.  ^  ^  ^^^  ^.^    ^.^ 

Hydrated  Peroxide. — The  simple  sesquioxide  appears  to  exist  in 
this  form  when  hydrated  as  it  is  in 

(Fe.OHaqHO,Fe) 
Brown  Hiematite,       - — — — =  3-44.  Exp.  3*4, 

rising  when  water  is  lost  to  3*95. 

The  Snlphnrides  of  Iron. — ^While  the  molecule  of  iron,  Fe,  tends  to 
be  encrusted  with  oxygen,  as  we  have  seen,  and  by  its  differentiation 
to  give  rise  to  a  variety  of  oxides,  it  must  tend  no  less,  nay  more,  to 
be  encrusted  by  sulphur,  which  is  more  truly  an  equivalent  to  iron  than 
oxygen,  both  as  to  weight  and  difference  of  form.  Hence,  as  a  most 
generally  diffused  substance,  we  may  expect  to  find  a  simple  sulphuride 
of  iron. 
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Common  'ByriteB.  (SFe)^'==  FeS  Auct. — And  since  siilphur  is  trans- 
parently yellow,  while  iron  is  of  white  metallic  lustre,  and  the  sulphur 
is  on  the  surface  in  this  molecule,  with  the  iron  as  a  silvering  behind  or 
beneath,  we  may  fairly  expect  this  sulphuride  to  be  golden  in  appear- 
ance. 


Maroasite.  (FeS)""  ==  FeS  Auct. — But  this  yellow  sulphuride  mole- 

cule  may  be  subject  to  inversion,  that  is,  a  molecule  of  sulphur,  S,  may 

be  encrusted  by  iron,  as  well  as  a  molecule  of  iron  by  sulphur ;  and 
in  this  case,  the  surface  of  the  molecule  being  metallic  white,  we  may 
expect  the  pyrites  to  have  rather  a  silvery  than  a  golden  appearance ; 
and  since  the  molecule  is  no  longer  dodecatomic,  but  icosatomic,  we  may 
expect  the  crystalline  form  also  to  be  different.  The  differentiated 
dodecatom  gives  G  =  5*06,  and  the  icosatom  gives  G  =  4*2,  two  of  the 
former  and  one  of  the  latter  being  supposed  to  occupy  an  aqueous  volume. 
Experiment  gives  G  from  4  to  5,  and  indicates  great  internal  differen- 
tiation. 

Magnetic  Pyrites. — If  sulphur  be  tending  to  the  state  of  vapour, 

44  4 

SSS,  but  retain  on  both  poles  an  atom  of  iron,  as  also  one  on  each  of 
the  three  sulphic  arms  of  the  equator,  we  obtain  a  finely  constructed 
pyritic  element  composed  of  ^sFg,  giving  40*79  per  cent,  of  sulphur.  In 
consequence  of  the  distribution  of  the  iron  on  the  equator,  it  may  also 
be  expected  to  be  magnetic.  But  the  sulphurides  and  sulphides  of  iron, 
like  the  oxides,  may  possibly  be  almost  endless. 

Green  Vitriol. — In  common  pyrites  the  sulphur  being  peripheral, 
and  therefore  exposed  to  both  the  moisture  and  the  oxygen  which  are 
almost  all-pervading  in  the  terraqueous  globe,  and  having  such  an 
affinity  for  both,  it  is  to  be  expected  that  pyrites  in  the  course  of  nature 
will  undergo  decomposition.  Its  prospects  of  permanence  would,  indeed, 
be  but  little  if  at  all  better,  if  the  iron  were  peripheral,  as  it  appears  to 
be  in  other  species  ;  for  iron  in  single  atoms  is  as  liable  as  sulphur  to 
the  attacks  of  moisture  and  oxygen.  Let  us  take  for  illustration  the 
simplest  soluble  or  insulable  particle  of  pyrites,  viz. — 

4  4 

Com.  Pyrites,  SFeFeS    The  dodecatom  being  broken  up. 

4 

Suppose  now  one  atom  of  8  alone  to  be  attacked  by  moisture — 

4 

pIIn^^  I  aqSaqFeFeS  =  0.  HSH.  OFeFeS  =\  I  Sulphur. 

^y^^^  )  (OFeFeOJ 

That  is,  sulphuretted  hydrogen,  iron  protoxide,  and  sulphur.     Now, 
the  first  will  go  off,  the  protoxide  will  tend  to  grow  into  peroxido,  and 


130  GMEEf  TmaoL. 

iliMy  itynavag  in  the  pieienee  q€  mcnsiiiic^  wOl  gire  Iqrdnfted  pcsoxide 
of  inm^  Cft  hrcfwn  haematite^  waxed  with  particlo  of  snlphnc.  Such  wiD 
be  A  prodoctof  the  imperfect  deeompoeition  of  the  pjntes. 

Bat  if  oxygen  be  fall j  present,  m  well  as  mobtorey  then,  instead 
of  porti^lfts  of  solphor,  we  may  expect  a  solphozate  of  moistore,  tending 
to  dedoable  into  two  atoms  of  glacial  oil  of  Titriol,  yiz. — 

Hrdroas  ami  Oxy-  )  ^„    {]    „^     ^,    ^:  r,*  f  2  atoms  Glacial 
genated  Salphor,  |  OHaqSaqHO  =  2(aqSaqS)  |    QflofVitrioL 

Now,  awaiting  for  onion  with  these  two  atoms  of  bihydmted  salphie 
add  there  is  OFeFeO — not,  howerer,  in  this  anhydioas  state,  bat  as 

a  dodecatom,  the  body  being  (HO),  giving  OFe  (HO)FeO  =  2Fe0.5HO, 
a  normal  hydrate  (which  in  many  analogoos  sabstances  has  been 

insalated  in  the  laboratory,  soch  as  OK(HO)KO  =  2(K0.5HO)  the 
crystalline  hydrate  of  potass).    We  thos  obtain — 

Green  Vitriol,  }  aq8«^8.  Fe{HO)Fe.  SaqSaq  =  2.(FeO.SO,  +  7H0) . 

Bat  of  soch  a  molecule  the  axis  is  long  compared  with  the  equatorial 
diameter.  We  have,  therefore,  as  in  the  case  of  Epsom  salt,  to  suppose 
that  these  single  elements  of  vitriol  aggregate  into  the  molecule  proper 
to  them,  that  is,  into  an  aquaform  molecule,  consisting  of  36  elements 
and  occupying  an  ice  volume.    This,  therefore,  we  regard  as — 

or^  }<»^^i=^f^^^«  -  ...Exp..*....,. 

It  is  not  to  be  inferred,  however,  that  anhydrous  sulphates,  or  even 
all  hydrous  sulphates,  possess  this  structure.  In  that  case  six  atoms 
of  HO,  at  least,  would  be  requisite  in  the  common  chemical  formula  for 
every  atom  of  oxide.  But  some,  as  for  instance  Blue  Vitriol,  have  only 
OHO.  In  their  structure  the  latter  are  true  sulphurates  (see  p.  38). 
Their  molecules  being  dodecatomic  occupy  half  an  ice  volume. 

Bluft    .  (CuSCu(HOaq)Cu^Cu)» 

vS  I  * - __i_L==CuOSOa.5HO. .  .G  =  2-3.  Exp.  2-2. 

Vitnol,/  ^IcevoL  ^ 

Our  theory  presents  the  single  atom  of  iron  as  the  most  powerful  of 
all  the  organic  elements,  its  power  arising  partly  from  its  heteropolarity, 
partly  from  its  length  of  axis.  But  that  old  names  cannot  be  changed, 
our  systematic  name  for  it,  Tbtrozotb,  therefore,  would  be  as  de- 
scriptive of  its  flmctioning  as  of  its  structure. 


CHAPTER  XIII. 


ALUMINUM  AND  SILICON. 


In  what  has  preceded  we  have  found  that  the  principal  chemical 
elements — that  is,  those  molecules  whose  structure  is  so  stable  that 
nature  transforms  them  only  secularly,  or  by  operating  on  them  during 
long  epochs,  and  the  chemist  cannot  as  yet  transfoim  them  at  all — are 
generated  by  the  mutual  action  of  oxygen  (PL  I.  fig.  xiil)  and  lithhium 
or  zhote  (PL  II.  fig.  l),  two  isobaric  elements  consisting  of  the  same 
material,  namely,  of  5  bitetrads,  usually  represented  by  us  thus — 

Oxygen,         oo       ci?         Lithhium  or  Zhote. 

We  thus  obtained  for  the  very  first  products  of  the  primseyal  abyss  as 
the  quantity  of  oxygen  was  increasing,  and  was  acting  both  in  single 
and  in  coupled  atoms — 

Suboxide  of  Lithhium  )      g  ^  )      Oxide  of  Lithhium  = 

=  Sodhium,  /      ^  Sj  2  atoms  of  Lithhia. 

Now,  these  two  being  dissimilar,  will  tend  to  unite,  as  dissimilars  ever 
tend  to  do,  and  that  symmetrically.  Moreover,  in  order  to  this,  the  latter 
will  dedouble,  one  of  its  two  members  placing  itself  on  each  of  the  two 
poles  of  the  former,  so  that  the  whole  shall  have  one  axis.  This  struc- 
ture effected,  the  symmetrising  of  the  axis  in  the  atoms  of  lithhium  will 
commence,  that  is,  they  will  be  reduced  from  lithhium  to  lithium,  by 
the  emission  of  an  atom  of  hydrogen  by  each  from  its  non-symmetrical 
five-fid  pole.  And  this  will  take  place  first  where  there  is  an  atom  of 
oxygen  to  receive  the  atom  of  hydrogen  just  given  out.  Thus  we  shall 
have — 


s 


^ 


^   +  2H0   =    ^  +  2H0  +  2H . 


<rn 


Sod-         2.  Lithhia.       Lithi-      PotasBiam.  Chlorine,  kc. 

hium.  sodhiam. 
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But  if  there  be  a  limited  sapplj  of  free  oxygen,  the  redaction  of  the 
metallic  element  to  the  degraded  form  of  chlorine  may  be  prevented. 
ThiiBy  let  a  single  atom  of  oxygen  be  given  to  each  of  the  poles  of  the  atom 
of  potanium.     The  transformation  will  then  be,  and  will  tend  to  give — 


T\    ^     'A     \  ^     ^  ^  C  Nascent 

^^  ^  ^.     rf>  ^I;  (.    -Air. 

00 

Thua,  when  oxygen  is  supplied  in  limited  quantity  to  the  abyssal  alka- 
line matter,  the  transformation  issues  in  the  genesis  of  azote,  with  the 
liberation  of  oxygen  gas  in  the  free  state,  in  the  proportions  of  4  Az  +  O 
along  with  moisture, — in  a  word,  in  the  genesis  of  the  atmosphere. 

Alnmina. — ^But  when  oxygen  gas,  or  at  any  rate  oxygen  in  coupled 
atoms,  exists  already  in  the  abyss,  so  that  there  may  be  a  coupled  atom 
of  oxygen  on  each  pole  of  the  atom  of  potassium,  giving  the  peroxide 
KO^  another  result  may  be  expected.  In  this  case,  after  the  symmetris- 
ing of  all  the  elements  of  lithium  in  the  structure,  accompanied  by  the 
genesis  of  as  many  atoms  of  moisture,  these  Uthiums,  by  placing  them- 
selves in  symmetrical  positions  in  relation  to  each  other,  may  be  able  to 
prevent  degradation,  and  to  preserve  the  entire  structure  as  an  unity. 


Peroxide 
of  Potassa 


S  oo  CO 

IkO,  =  §     ^      ^  +  2H0  =  i  +  2H0|  ff«*?"* 
,  J        ^        rTi  ^  S;  I  Alumina. 


CO  S 


Now,  on  inspecting  the  last  formula,  it  may  be  seen  that  it  may  also 
have  a  much  simpler  genesis.  It  may  result  from  the  simplest  elements, 
provided  they  be  old  enough  to  have  been  secularly  symmetrised,  and 
placed  in  their  ultimate  positions  in  relation  to  each  other.  Thus,  re- 
ferring to  the  first  substances  noticed  in  this  chapter  (sodhium  and 
lithhia),  it  is  to  be  considered  that  the  secular  operation  of  nature  upon 
them  LB  not  completed  when,  by  the  emission  of  hydrogen,  they  have 
been  reduced  to  sodium  and  lithium ;  but  under  the  secular  operation  of 
their  specific  heat,  which  ever  tends  to  render  all  molecular  structures  as 
cellular  as  possible,  the  atoms  of  lithium  in  both  must  invert  their 
positions  in  reference  to  the  atoms  of  oxygen  with  which  they  are 
united,  and  instead  of  nestling  parasitically  in  the  concave  poles  of  the 
oxygen,  they  must  rather  rest  upon  their  edges,  merely  holding  them 
fast  by  their  five  toes.     Thus  we  obtain — 

Primffivally,     &     §     oo     §g     Secularly. 
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Now,  the  last  form  opening  and  applying  its  two  halves  to  the  poles  of 
its  neighbour  as  before,  and  for  the  same  reason,  there  results  the  same 
structure  as  I  have  named,  nascent  alumina — ^nascent,  because  though  a 
late  product  of  nature  compared  with  many  other  elements,  it  is  obviously 
only  an  element  in  a  nascent  state ;  for  its  axis,  especially  if  it  carry 
on  its  poles  the  atoms  of  HO  which  have  been  given  out  by  it,  is  so  long, 
that  there  must  exist  under  the  law  of  sphericity  a  great  force  tending 
to  shorten  that  axis.  Now,  this  cannot  be  accomplished  in  reference  to 
the  atoms  of  oxygen  which  enter  into  the  axis ;  for  the  axis  of  the  atom 
of  oxygen  being  zero  is  as  short  as  possible  already.  But  it  may  be 
efifected  in  the  case  of  the  pair  of  coupled  lithiums,  which  merely  touch 
each  other  by  their  poles.  By  an  inadequate  compressing  force,  each 
may  obviously  penetrate  the  other,  so  that  both  shall  have  a  common 
axis.  By  this  the  length  of  the  axis  of  each  will  be  reduced  to  one- 
half,  and  there  will  be  given  to  nature  a  new  metal  (see  PL  11.  fig.  xvii. 
Al),  nearly  isamorphous  with  magnesium,  and  of  the  same  order  of  form 
as  the  alkaline-earth  and  alkali  metals  generally,  and  therefore  tenaci- 
ous and  ductile  like  them,  yet  with  more  solidity.  But  it  must  occur 
in  nature  as  a  sesquioxide,  and  possess  an  atomic  weight,  which,  when  the 
atom  has  lost  none  of  its  units  during  the  ordeal  of  compression  and  the 
long  previous  existence  to  which  it  has  been  subjected,  must  be  2  x  35 
=  70,  i.e.  14  when  BL  =  1.  These  characteristics  mark  our  new  metal 
as  representing  aluminum.  Supposing  this  element  during  its  genesis 
to  have  lost  two  out  of  the  seventy  of  its  units  of  weight  (some  such 
loss  being  indicated  by  its  atomic  weight  as  experimentally  determined), 
and  that,  like  silver  and  gold,  and  other  metals  which  oxygen  does  not 
attack  at  ordinary  temperatures  (many  of  which  have,  in  fact,  aluminum 
poles),  it  consists  of  a  dodecatom  with  an  icosatom  overlying,  we  obtain — 

,,      .                (Al)ia  +  «>             32  X  68  «^o  ^       «,^ 

Aluminum,         ■    /  .^ —    =     -r yqoq    ~    ^ "°'  -^^P*  ^  "** 

It  so  rarely  exists  apart  &om  silica,  that  crystals  of  pure  alumina  ave 
rare  (sapphire,  ruby,  &c.)  Their  specific  gravity  is  found  to  be  4 "08. 
Now,  the  simple  dodecatom  gives  3*82,  and  the  differentiated  dode- 
catom, 4*46 — mean,  4*14. 

The  relation  in  nature  between  the  two  great  mineral  constituents, 
silica  and  alumina,  is  of  the  greatest  interest.  Alumina,  which  scarcely 
appears  in  aerolites  at  all,  makes  its  first  appearance  on  the  crust  of  the 
earth  as  a  differentiating  element  upon  the  poles  of  a  dodecatom,  th^ 
body  of  which  is  silica.  But,  ultimately,  these  two  relative  positions 
are  reversed — alumina  forms  the  body,  and  silica,  &c.,  the  poles  !  And, 
last  of  all,  the  body  is  no  longer  a  dodecatom,  but  only  a  single  atom  of 
alumina,  with  one  of  silica  on  each  pole.     When,  to  this  structure,  an 
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atom  of  moirtaie  is  fixed  on  each  pole,  the  mineial  world  gives  way,  and 
10  abnost  prepared  for  the  reception  of  the  vegetable  world  Thus,  to 
enable  the  eye  still  to  mark  the  symmetry,  and  taking  a  dot  for  an  atom 
of  oxygen^  we  have — 

Pure  Clay,     HSiAlSiH   =   A1,0, .  2SiO,  +  2H0  (Auct) 

By  securing  a  terminal  atom  of  aq  on  each  pole,  so  as  to  give  an  oppor- 
tunity of  constructing  the  aqueous  molecule  instead  of  the  icosatomic, 
this  combination  may,  however,  still  claim  a  place  in  the  mineral 
kingdom — 

HaUoysite.     -^3^^^—  =  ^^  =  2-2.  Exp.  212. 

And  here  an  interesting  field  in  rational  mineralogy  presents  itself  in 

studying  the  development  of  barytic  aluminum  associated  with  baric 

and  barytic  oxygen,  giving  in  intermediate  stages  fiuorine  and  sodium, 

as  well  as  aluminum  (chiolite,  cryolite),  and,  ultimately,  phosphate 

(wavellite).      But   such   investigations   we   must   pass  over  in  this 

hurried  sketch,  remarking  only  that  the  very  interesting  mineral  ciyo- 

lite  has  for  its  molecule  the  fully  differentiated  dodecatom  of  the  type 

10 
XOXOXOX,  in  which  baric  oxygen  or  fluorine  plays  the  part  in 

reference  to  sodium  and  aluminum  which  is  usually  played  by  common 

oxygen.     Adopting  a  larger  dot  to  stand  for  fluorine,  we  thus  obtain — 


•  •*  •  •••  •  •••         •  !•• 


(AlNaAl(Na)AlNaAl)» 
»     10     % 

j^  Ice  voL 


CryoHte,  -? «     »>  J 1—  =   4(3NaF.Al^J  =  3.  Exp.  2-96. 


Silioa. — We  hasten  to  notice  a  product  of  the  material  system  which, 
had  we  viewed  it  in  reference  to  its  abundance  in  our  planet,  would 
have  been  entitled  to  a  much  earlier  consideration ;  but,  as  its  position 
in  the  economy  of  nature  appears  to  be  rather  that  of  an  unavoidable 
substance,  than  one  which  goes  directly  to  advance  the  great  end  of 
creation,  I  have  reserved  it  for  the  last  I  allude  to  silica,  the  material 
of  sand,  quartz,  sandstone,  and  more  or  less  of  almost  every  rock.  More- 
over, while  silica  owes  its  existence  to  its  being  unavoidable,  if  molecular 
synthesis  is  to  proceed  according  to  law,  it  is,  at  the  same  time,  so  stable 
and  80  untransformable  compared  with  most  other  elements,  that  it 
might  also  be  regarded  as  residuary  or  abortive.  The  normal  course  of 
development  may  be  thus  conceived.  There  is  given  veiy  early  in  the 
abyss  the  lithic  alkali  in  coupled  atoms  (see  p.  57),  and  this,  when  pro- 
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tected  fipom  the  farther  attacks  of  oxygen,  by  carrying  an  atom  of  oxygen 
on  each  pole,  gives — 


2  S<     Now,  this  by  symmetrising  the  axes  of  the  lithiums,  by  the 
^     emission  of  an  atom  of  hydrogen  ^m  each,  becomes, 

00 
00 

t 
^     ^     which  is  hydrate  of  Hthia  =  2(LiO.HO).     Now  this,  omit- 
''*     ^     ting  the  moisture  on  the  poles,  t.e.,  2H0,  gives, 

oo 

3  ^    _  S     that  is,  2HC0,  a  couple  of  saccharines,  the  dodeca- 
^    ~   o     tom  being  C,^HuOi„  t.6.,  sugar.  The  moisture  gives — 

t 


4. 


?         ^  Now  it  has  been  shown  (see  p.  96)  that 

T    =    fr    =    2aq.      2aq  gives  am  -f  H,  i.e.,  an  atom  of  am- 
ii         ^  monia  +  H. 


Hence,  using  the  two  stars  still  to  represent  an  atom  of  aquseform  am- 
monia, we  obtain,  by  synthesis,  the  equation — 


The  simplest  abyssal 
alkali  saturated  with 


oxygen, 


oo 

§  gives 

00 


t 
* 


Sugar  of  gelatine  with 
single  instead  of  double 
atoms  of  GO  on  its 
poles. 


2(LiO,HO)    CA^O, 


Thus  does  molecular  action  from  the  very  first  press  on  towards  the 
construction  of  molecules  which  shall  be  fit  for  the  purposes  of  animal 
life.  The  postponement  of  the  study  of  organic  chemistry  till  after  the 
chemistry  of  aU  the  constituents  of  the  crust  of  the  earth  has  been 
discussed,  is  quite  an  invention  of  the  philosophical  order  of  inquiry,  is 
a  profound  mistake,  and  has,  down  to  this  day,  prevented  all  insight 
into  the  grounds  of  the  healing  art  Matter,  which  is  a  geometrical 
deposit  by  life,  aims  at  the  recovery  of  life  directly.  From  the  veiy  first 
there  is  no  individualised  combination,  if  it  be  the  work  of  nature  and 
not  of  art,  which  may  not  be  justly  regarded  as  organic. 

But,  during  this  ascent  firom  the  chaos  of  the  seething  abyss  into  the 
realm  of  individualised  and  regulated  life,  it  is  only  to  be  expected  that 
material  elements,  moving  blindly  under  an  inexorable  law,  which  pro- 
vides for  perfection  of  form  only,  and  takes  no  special  account  of  the  exi 
gencies  of  sensibility,  shall  often  step  aside,  and  take  short  cuts  towards 
that  perfection  of  form,  and  thus  may  give  rise  to  molecules,  which,  in 
consequence  of  their  stability  or  deadness,  may  be  useless  for  life,  being 


Tii«  lav  of  tii^iriKSiXiagXi/jn  vill  i^nd  to  e2ect  the  mTas»>:'iu  sb  lepre- 
t^ftsUA  ou  XXJi  rcLl  hand,  of  half  the  nunber  vf  iz.:!ceTiies  in  the 
rx.^iiuia,  m  Xhk  act  of  wLich  tLe  two  liiLiT^rr,^  n^j  be  expected  to  dap 
Xf/ii*^\itx  with  r:L';h  forte  as  to  LxJil  into  each  ciher,  or,  if  not  at  the 
U4f/JSi*'MX  of  g«:Ti<s^i^,  th*n:i  afterwardi?  Tir.der  ad^^Tiate  prEsSeurcL 

tS&tOtL — ^AVe  thus  obtain  aa  a  bo'lr,  between  two  arcms  of  oxygen  as 
iU  p^/1^,  an  el'firi'^t  of  the  m^^^  exqii^ite  sTininfrtiT.  its  form  a  icgnLir 
v-jftis^ihtir^m  (VL  IL  fig-  miL  Si;.  It  is  Don-metaliic  like  azk>te  (PL  IL 
tig.  ix«  A27,  aii'I,  inde^i,  it  maj  be  said  to  be  an  atom  of  azote  piesBed 
down  into  a  A^^lid  sphere.  Its  atomic  wei^t  is,  of  course,  the  same, 
iiamelr,  2  x  35  =  70,  i.e.^  14  when  H  =  1.  Viewed  in  itself  it  must  be 
a  m^M  inactire  element,  for  its  form  is  already  most  perfect,  bat  it 
fjccun  in  nature  in  union  with  an  atom  of  oxygen  on  each  pole,  and. 
therefore,  if  stript  of  its  oxygen,  it  mnst  tend,  hnder  the  law  of  redinte- 
gratir/n,  to  reunite  with  two  atoms  of  oxygen,  or  something  else  which 
may  represent  oxygen.     It  therefore  represents  silicon. 

SilieillllL  —  And  here  we  may  remark  in  passing,  that  perfectly 
spherical  though  silicon  be  in  form  externally,  yet  it  has  contents ;  it 
is  not  celluhir.  There  are  still  ten  unite  of  force  in  ite  centre.  Neither 
is  ()Hi()  duly  differentiated,  being  wholly  non-metallic.  According  to 
our  theory,  therefore,  these  ten  unite  of  the  centre  will  secularly  seek 
the  surface,  and  that  in  the  equatorial  region,  so  as  to  expand  the 
er|uator,  for  the  form  of  silica  is  prolate.  And  thus  they  will  ultimately 
metellise  that  region  (see  PL  II.  fig.  xix.)  This  done,  silicon  may  now 
bear  the  name  of  silicium,  since,  though  it  must  be  still  brittle,  it  may 
have  a  metellic  lustre.  And  thus  it  may  be,  as  we  have  found  so  often, 
that  where  chemiste  differ,  both  are  in  the  right — the  silicious  element 
lieing  at  first  metelloidal,  and  afterwards  metallia 

As  to  the  molecular  structure  of  silica,  we  may  have  a  still  greater 
variety  than  we  hinted  with  regard  to  ite  analogue  OCO  =  CO^  for  in 
OHiO  «  810,  the  balance  between  oxygen  and  silicium  (PL  IL  fig.  xx.) 
is  better,  and  the  etebility  under  a  variety  of  arrangemente  will  be 
gi'(*uter,  while*,  at  the  same  time,  by  doubling  and  halving  of  volume, 
nearly  the  same  relation  may  be  mainteined  to  the  unity  of  specific 
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gravity ;  and  very  dissimilarly  constituted  molecules  may  have  the  same 
specific  gravity,  and  consequently,  their  experimental  verification  may 
be  very  difficult.  As  to  the  two  normal  molecules,  composed  of  single 
atoms  of  silica, — ^namely,  the  isometrical  and  the  differentiated  dode- 
catoms, — ^neither  of  them  can  be  the  molecule  of  natural  culmination, 
since  each  occupies  only  half  a  normal  volume. 

Here,  then,  let  us  remark,  that  while  we  have  in  the  preceding 
genesis  of  silica  obtained  it  in  single  atoms,  the  same  material  (lithia) 
must,  when  existing  in  a  region  where  synthesis  and  unification  prevail, 
give  it  in  double  atoms.  And  these  double  atoms,  or  chemical  molecules, 
have  a  higher  claim  to  morphological  regard  than  single  atoms,  because 
they  are  of  the  sesquioxide  type,  that  is,  they  are  provided  with  oxygen 
not  only  on  both  poles,  but  on  the  equator  also,  and,  therefore,  are 
finely  protected  from  the  further  attw^ks  of  this  great  corroder.  Thus, 
taking  two  coupled  atoms  of  lithia,  and  opening  up  one  of  them,  and 
placing  its  two  parts  symmetrically  and  inversely  on  the  poles  of  the 
other,  and  then  applying  pressure  along  the  axis,  we  obtain  the  secular 
equation — 

4.  Lithia,    §  -^  §      --     S     -     Jri     -     OSi(D)SiO  =  2SiO,. 

e 

00  ^ 


mm  m  0 


Now,  taking  dodecatoms,  isometrical  and  differentiated,  of  this  doubled 
silica,  we  obtain  normal  specific  gravities — 

^    _x     ..    .           r.       (OSiOSiO)"       12x300       ^^  ^       „„ 
Quartz  of  fusion,       G   - xTj ~      ^^^q      =  2*2.  Exp.  2-2. 

It  is  also  worthy  of  remark  that  one  molecule  of  this  double-walled 
silica  will  secularly  tend  to  expand  into  three  of  the  true  silicic  acid — 

Silica,  (OSi®SiO)»«     =     S.SiOSi      Silicic  Acid  (see  p.  94). 

4         4 

As  to  silicon  itself,  which  the  chemist  has  succeeded  in  obtaining  in 
very  small  crystals,  it  appears  to  affect  the  differentiated  dodecatom, 
&c., 

12  12  33  12 

o.,.       -^^.         ^      SiSiSi         SiSiSi  „  ,^  ^       « «.     «  .^ 

Silicon  Diamond,      i^q     ^^     j^q       =    2-42.  Exp.  2-34... 2-49. 

There  is  still  evidence  in  many  forms  of  silica  in  the  crust  of  the 
earth  that  it  existed  originally  as  a  hydrate  ;  and  Graham,  that  master 
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of  the  mint  of  natuie,  has  lately  succeeded  in  constructing  and  bringing 
to  light  some  fine  hydrates,  and  more  especially  one  which  in  general 
structure  may  be  compared  with  the  element  of  salt  water  in  the  pre- 
sent ocean  (see  p.  70).  Thus,  substituting  a  dodecatom  of  silica  for  a 
molecule  of 'common  salt,  we  obtain — 

AQAQ 
Soluble  SiUca,    AQ(OSiO)"AQ     SiUca,  7-7  per  cent.  Exp.  5  to  8-5. 

AQAQ 

And  this,  when  neutralised  by  an  atom  of  potass  on  each  pole,  implies 
1*88  per  cent,  of  the  alkali,  Graham  having  found  1*85.  By  careful 
boiling,  the  two  differentiating  particles  of  AQ  may  be  driven  off  in 
vapour,  while  the  centred  dodecatom  of  silica,  along  with  another,  takes 
their  place.  We  thus  obtain  the  Aext  symmetrical  hydrate  in  which  the 
silica  is  15-5  per  cent.,  which  corresponds  to  brine  (p.  71).  But,  doubt- 
less, the  primaeval  siliceous  water  contained  only  a  single  or  a  double 
atom  of  silica  as  a  nucleus,  instead  of  a  dodecatom,  giving  no  more  than 
0*63  or  1*26  per  cent  of  sUica. 

Beautiful  also  is  the  structure  of  the  alcogels  and  glycerogels  which 
Graham  has  constructed,  in  which  alcohol  and  glycerine  in  molecules 
take  the  place  of  water.  Thus,  a  dodecatom  of  which  the  poles  are 
(OSiO)",  and  the  body  consists  of  ten  molecules  of  alcohol  (C^HeOJ^, 
instead  of  water,  gives — 

Theory.         Exp. 

/Alcohol,  10(C,H,O,)»  =  27600      83-5      88*13. 
Alcogel,  I  gy^^        2(OSiO)"      =     3600       11*5       11*64.» 

The  oxygen  in  silica  being  not  only  very  dissimilar  to  the  silicon,  but 
also  congenital  and  conformable,  is  of  course  very  firmly  held  by  it.  But 
it  is  chased  away  when  silica  is  heated  in  an  atmosphere  of  chlorine, 
giving  a  liquid — 

Chloride  of  SiHcon,  G...  (^j^^/^^)"    =    1.57.  Exp.  1*52. 

2AQ 

Also  fluorine,  the  baric  isomorph  of  oxygen,  drives  off  the  latter  with 
such  force  from  silica,  that  if  moisture  be  present  the  particles  of  silica 
are  picked  out  of  glass,  &c.,  and  every  glass  vessel  is  obscured,  corroded, 
and  eaten  through ;  hence  but  little  is  known  of  this  combination. 

*  Since  the  MS.  of  this  page  was  sent  to  the  printer,  the  admirable  Graham 
has  died — an  irreparable  loss  to  molecular  science.  Faraday's  main  work  was  the 
correction  of  misconceptions ;  Graham  was  directly  bent  on  the  interpretation  of 
nature. 


CHAPTER  XIV. 

THE  DEVELOPMENT  OF  BOCKS. 

The  very  short  time  during  which  any  one  man  can  live  8o  as  to 
observe  nature  has  veij  naturally  led  people  in  general  to  beUeve  that 
it  is  plants  and  animals  only  which  develope  and  decay,  or  undergo 
normal  periodic  transformations.  Bocks  are  popularly  supposed  to 
remain  for  ever  the  same,  except  in  so  f dr  as  they  may  be  acted  upon, 
and  changed  by  forces  applied  to  them  from  without,  such  as  the  wea- 
ther from  above,  the  waters  around,  or  the  volcano  from  beneath.  Our 
theoiy  hnds  no  place  for  such  a  distinction.  For  the  simultaneous  weav- 
ing and  unweaving  of  the  beautiful  web  of  molecular  nature,  the  same 
aspiration  after  the  spherical  and  the  aeriform,  resisted  by  the  same 
law  of  differentiation  retaining  matter  in  the  concrete  state,  and  in  mani- 
fold forms,  applies  equally  to  alL  The  ciystal,  the  gem,  is  no  less  a 
thing  of  beauty  and  of  Providence  than  the  plant  or  the  animal  But 
with  the  great  Creator  a  thousand  years  are  as  one  day,  and  one  day  is  as 
a  thousand  years.  And  in  the  actual  creation  greater  changes  in  certain 
departments  are  accomplished  in  a  single  day  than  in  certain  other 
departments  are  accomplished  in  a  thousand  years.  StiU  all,  both  the 
slowly  and  the  rapidly  changeful,  are  equally  under  the  same  laws,  and 
equally  held  to  absolute  obedience  to  these  laws.  And  just  as  a  com- 
paratively homogeneous  embryo  tends  to  be  differentiated  and  to  be 
developed  into  a  variety  of  organs,  so  does  a  homogeneous  rock  tend  to 
be  differentiated  and  to  be  developed  into  a  variety  of  minerals. 

Let  it  not  be  inferred  that  while  such  growth  and  development  is 
obviously  possible  in  the  yielding  air,  the  region  of  plants  and  animals, 
it  cannot  be  possible  in  the  interior  of  a  hard  compact  rock.  Our 
theory  relieves,  let  me  not  say  Kature,  but  our  own  misconceptions  of 
such  a  dif&culty.  Thus,  in  consequence  of  the  fact  that  our  elementary 
combinations  give  trigonal  elements  as  their  first  forms,  and  after  that 
pentagonal  forms,  from  which,  as  we  have  seen,  there  result  molecules. 
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in  which  the  numbers  12  and  20  prevail,  while  the  volumes  of  these 
same  elements  and  molecules  are  regulated  by  a  ratio  of  equality,  or  that 
dichotomy  which  belongs  to  it,  viz.,  the  ratio  J,  |,  1,  2,  4,  8,  16,  &c., 
it  comes  to  pass,  as  molecular  synthesis  proceeds,  that  there  is  a  play 
between  material  and  volume,  matter  and  space.  That  which,  in  point 
of  material,  may  be  represented  by  numbers  such  as  12  or  20,  must  be 
contained  in  a  volume  which  possibly  cannot  be  represented  by  either  of 
these  numbers,  but  perhaps  by  4  or  8,  or  16  or  32.  Hence,  accompanying 
atomic  motions  there  must  be  many  variations  in  density.  And  the  pro- 
gress of  nature  generally,  in  consequence  of  the  secular  action  of  atomic 
heat,  must  be  from  the  more  dense  to  the  less  dense,  from  the  solid  to  the 
cellular.  These  principles  we  may  illustrate  in  reference  to  felspar 
which,  after  quartz  itself,  is  most  abundant  in  the  crust  of  the  earth. 
Felspar. — We  have  seen  (see  p.  137)  that  the  single-walled  or  simplest 

molecule  of  silica  is  (Si)^'  or  Si(Si)Si,  and,  as  the  specific  gravity  of  the 
double- waUed  molecule  shows,  this  molecule  must  occupy  half  a  normal 
volume.  Now,  these  dodecatoms,  whether  isometric  or  diflFerentiated,  will 
no  doubt  tend  to  be  associated  in  groups  of  1 2.  But  it  appears  that  such  a 
group  of  12  is  not  so  bound  together  as  to  constitute  an  unity,  such  as  a 
molecule  of  quartz.  Were  this  the  case,  the  specific  gravity  of  quartz, 
instead  of  being  2*2  or  2*6,  would  be  3*3  or  3-9.  But  the  next  step  in 
molecular  synthesis  ought  to  provide  for  their  unification,  or  the  investing 
of  th  e  groups  with  individuality.  But  this  cannot  be  accomplished,  taking 
them  as  they  are.  Were  they,  after  having  been  unified,  to  retain  their 
former  volimiee,  the  resultant  volume  being  12  half  volumes,  would 
be  6  normal  volumes.  But  the  number  6  is  not  volumetric.  The 
nearest  volumetric  numbers  are  4  on  the  one  hand  and  8  on  the  other. 
The  matter,  therefore,  which  when  it  consisted  of  12  individus^ties  occu- 
pied 6  volumes,  must,  when  it  becomes  one  individuality,  adjust  its 
particles  so  that  it  shall  occupy  either  4  or  8  volumes.  Now,  of  these 
the  latter  in  the  order  of  natural  development  is  to  be  expected,  and  the 
space  being  so  much  larger  than  the  matter  to  fill  it,  the  entrance  of 
more  matter  into  that  space  may  be  expected.  Now,  for  such  additions 
of  matter  to  molecules,  according  to  our  theory,  there  is  always  room, 
except  in  extreme  cases,  by  the  further  difierentiation  of  the  poles  of 

the  molecules.  Let  us,  then,  take  our  simple  isometrical  molecule(Si)", 
and  carrying  back  our  thoughts  to  the  epoch  when  silica,  &c.,  existed  as 
yet  as  a  hydrogel  or  fully  developed  hydrate,  or  rather  when  the  ma- 
terials of  silica,  &c.,  existed  as  elements  of  lithium  and  oxygen,  movable 

in  relation  to  each  other,  let  us  differentiate  the  poles  of  (Si)'*  to  the 
utmost  degree  possible  by  those  two  elements,  and  see  what  wo  obtain. 


F£LSPAR. 


141 


This  will  not  imply  indefinite  differentiation.  It  is  limited  by  the 
number  of  ways  in  which  atoms  of  lithium  may  apply  themselves  to 
each  other,  and  to  atoms  of  oxygen.  Now,  in  reference  to  lithium, 
these  ways  are  only  three,  viz. — 

tT\     KLJ     UJ 
Vi;     ^     W 

Taking,  then,  a  coupled  atom  of  Hthia  with  the  two  oxygens  as  poles, 
and  the  two  lithiums  locking  into  each  other  as  the  body  (for  this 
is  the  simplest  molecular  structure  which  can  be  at  once  stable  in 
itself  and  secure  from  change  by  the  action  of  surrounding  oxyyen),  as 
the  element  of  our  first  mineral  substance,  and  then  these  in  simple  dode- 
catoms,  that  is,  taking  the  simple  dodecatom  of  silica  wherewith  to  begin 
the  mineral  kingdom,  let  us  place  on  its  poles,  symmetrically  with 
an  atom  of  oxygen  between,  those  other  two  combinations  of  lithium  in 
couples  which  are  not  already  employed  in  forming  the  body.  And  along- 
side the  differentiated  dodecatom  which  we  thus  obtain,  let  us  place  the 
usual  chemical  symbols  for  the  substances  which  must  have  resulted, 
according  to  our  theory,  when  the  desiccation  of  the  mass,  and  the  con- 
solidation of  the  hydrogen  (into  calcium)  has  taken  place.  And,  now, 
along  with  stable  quartz,  we  shall  have — 


A1,0, 


\ 


KO 


Felspar 
Orthoclase 
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.(SiO,)" 


\  =  2K0.2Al,0,.12SiO,. 
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KO 


.A1.0, 


That  this  construction  gives  the  true  composition  of  an  atom  of  ortho- 
clase will  be  admitted  by  the  chemist,  in  consequence  of  his  happy 
error  of  estimating  oxygen  at  16,  involving  silica  as  28,  whence  a  whole 
molecule,  or  molecule  with  two  poles,  is  obtained,  instead  of  a  half 
molecule,  or  structure  with  only  one  pole,  as  is  usually  the  case  when 
0  =  8.     Thus,  in  Watts'  Chemical  Dictionary — a  perfect  marvel  of 
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chemistiy — ^the  fonnula  of  felspar-potass  is  K'O.Al^Ol  6.810*,  which, 
restoring  the  tnie  atomic  weights  of  0  and  Si,  is  ohviously  the  same  as 
I  have  here  descrihed 

But  this  differentiated  dodecatom  is,  according  to  our  theory,  only  a 
single  molecule,  a  member  in  a  laiger  one,  which  constitutes  that  true 
individuality  whose  volume  is  in  relation  with  the  normal  unit-volume 
of  concrete  matter,  there  being  12  of  the  former  in  one  of  the  latter. 
We  have  also  seen  reason  for  believing  that  this  latter  shall  occupy,  not 
12  half-volumes  or  6  volumes,  but  8 — that  is,  half  an  ice  volume.  Let 
us,  then,  tiy  for  the  specific  gravity  on  this  theory — 

Potass-    )  p  ^  (OA10A10.KO.(OSiO).OKOA10A10)»«/  =2-69.  Exp. 
felspar,   j  ^  pCE  (   2-53... 2*62. 

But  here  the  eye  becomes  already  fatigued  in  attempting  to  catch  the 
symmetry  amid  such  a  host  of  letters.     Let  us,  then,  abbreviate  thus — 

Instead  of  OSiO,  or  Si,  let  us  write  the  familiar  symbol  t,  which  fills 
the  eye  and  tiie  purse,  as  silica  does  the  strata.     Instead  of  OAIOAIO 

or  Al„  let  us  write,  as  has  been  already  proposed,  ^  the  double-&ced 

letter  expanding  the  formula  much  less  than  the  numeral  2.     And 

instead  of  NaO  or  N&,  let  us  write  N,  since  N,  considered  as  the  symbol 

of  nitrogen,  loses  all  specific  value,  according  to  our  views. 

So  much  for  potass-felspar.     It  follows  from  our  theory,  however, 

that  an  accession  of  oxygen  in  the  region  where  this  molecule  exists 

will  tend  to  induce  a  change  upon  it,  for  such  accession  would  most 

probably  develope  a  peroxide  of  potass.     Now,  a  peroxide  of  potass, 

according  to  our  theory,  tends  secularly  to  dedouble  into  protoxide  of 

soda.     Thus — 

2K0,  =  4NaO  +  2H . 

And  hence,  by  a  secular  transformation,  we  may  from  a  felspar-potass 
possibly  obtain  a  soda-felspar,  as  also,  in  a  reverse  condition  of  exist- 
ence, we  may  obtain  a  potass  from  a  soda-felspar. 

We  may  also,  obviously,  have  both  potass  and  soda  in  the  same  com- 
posite dodecatom,  as,  for  instance,  soda  in  the  two  polar  molecules,  and 
potass  in  the  ten  of  the  body;  and  even  this  we  may  attempt  to  represent 
with  letters  as  symbols,  so  that  the  eye  may  catch  the  symmetry.  To 
such  an  attempt  I  append  also  the  chemical  analysis  of  such  a  felspar. 
It  shows  both  the  accuracy  in  percentages  which  it  is  possible  to  attain 
by  chemical  analysis,  and  the  necessity  of  attending  to  small  quantities 
of  subordinate  constituents.  They  are  often  regarded  as  impurities, 
and  are  thrown  aside.  But  in  the  light  of  our  theory  they  present 
themselves  as  integrant  parts  of  the  molecule,  and  indicate  interesting 
epochs  in  its  history.    In  order  to  manifest  the  structure,  it  is  necessary 
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here^  however,  to  decompose  the  compound  dodecatom  into  a  body 
consisting  of  ten  single  dodecatoms,  with  two  poles,  consisting  each  of 
one  dodecatom,  according  to  the  type — 

(XXXr=  XXX(XXX)XXX 

IS  12  IS 

Suhstituting  soda  Na  for  potassa  K  in  the  polar  elements,  we  thus 
obtain — 

Sod^Potass)         AINaSiNaiU(ALK8iKAL)AlNaSiNaAl  ^  ^,.,, 
Felspar,    j  ^  -  ^  Ice  voL  I    Exp.  2.65. 

Theory.        Abich. 

(12  X  12SiO,  21600  66-14  6572^ 

12  X  2AL0,  6240  1882  18-57  I  tj,__  t>^^^^^ 

10  X  2K0  '  4700  1417  14-02  ^^^"^  ^^^^• 

2  X  2NaO  640  1-35          1-25  J 

(Miller's  Mineral  p.  367.) 

And  here  the  necessity  of  some  shorter  and  simpler  symbols  again 
appears.  The  eye  is  bewildered,  and  can  scarcely  catch  the  symmetry. 
Since,  therefore,  in  the  mineral  kingdom  atoms  of  aluminum  always 
occur  double,  and  both  they,  silicon,  sodium,  and  potassium,  always  occur 
in  union  with  the  same  quantity  of  oxygen,  might  we  not  use  a  single 
symbol  for  aluminum,  and  omit  the  marking  of  the  oxygen  altogether. 
This,  with  the  omission  of  the  small  letter  following  the  capital  in  the 
literal  symbol,  would  give  a  great  simplification ;  and  in  this  the  eye 
could  take  in  and  see  the  symmetry,  viz. — 

AN»NA(AKiKAJ  AnInA  , 

which  is  soda-potass  felspar,  as  above,  with  the  simpler  symbols  just  pro- 
posed.    But  perhaps  this  is  carrying  it  too  &r. 

From  what  has  been  said,  it  appears  that  felspar  is  the  readiest 
product  of  the  complete  differentiation  of  the  two  primal  elements, 
oxygen  and  lithium,  the  supply  of  oxygen  being  supposed  to  be 
abundant.  Viewed  in  reference  to  non-metallic,  metalloidal,  and 
metallic,  felspar  may  be  said  to  consist  of  fully  differentiated  molecules. 
Thus,  supposing  the  siliceous  base  of  the  body  to  exist  as  silicon,  the 
body  (OSiO)'*  is  equally  metalloidal  and  non-metallic,  while  the  poles, 
apart  from  their  oxygen,  are  wholly  metallic  (Al  +  K  -i>  Na).  It  also 
consists  of  all  the  three  usual  oxides,  protoxide  (KO  or  NaO),  deutoxide 
(OSiO),  and  sesquioxide  (OAIOAIO).  Therefore,  nothing  more  can  be 
done  for  it  to  impart  to  it  greater  stability  in  this  respect,  and  to  retain  it 
as  it  is.  But  it  cannot  remain  for  ever  as  it  is.  It  must  tend  to  break 
up  and  to  be  developed  into  a  great  variety  of  other  minerals,  and  so 


144  MICA. 

to  be  the  somce  and  parent  of  a  great  many  othen.  What  these  are  it 
will  form  a  pleasing  inquiry  of  the  future  to  discern,  when  chemists 
and  mineralogists  have  returned  to  that  belief  which  the  history  of 
philosophy  gives  as  the  catholic  belief  of  the  reflective  mind,  namely, 
that  in  the  ground  there  must  be  but  one  kind  of  matter.  At  present, 
we  only  remark  that  when,  as  in  the  ca^  of  felspar,  the  differentiation 
of  the  poles  of  a  molecule*  has  been  completed,  and,  consequently,  a 
considerable  departure  from  the  spherical  has  resulted,  then,  under  the 
unceasing  operation  of  the  law  of  sphericity,  a  new  system  of  action 
must  be  set  up.  The  poles  must  now  become  the  foci  of  aggregation, 
and  our  ellipsoidal  molecule  must  tend  to  part  at  the  equator,  and  to 
dedouble  into  two  spherical  molecules.  But  such  purely  geometrical 
phenomena  are  very  seldom  realised  in  material  nature.  They  are 
rather  the  limits  or  types  of  molecular  action  than  the  actual  results  of 
that  action.  And  what  we  are  usually  to  expect  in  reference  to  a 
molecule  that  is  fully  differentiated  in  every  respect,  or,  since  that  is  so 
highly  composite  as  to  embarrass  us,  let  us  say  a  molecule  of  felspar,  is 
the  individuation  of  the  outstanding  polar  elements  by  the  aid  of 
material  obtained  from  the  solution  or  decomposition  of  the  body  of  the 
molecule,  differentiation  being  still  kept  up  by  the  elements  of  that 
body  taking  up  a  position  as  differentials.  Applying  these  views  to  . 
the  molecule  of  felspar,  we  obtain —  •.  V  .'^^  • 

Fekpar, \  ^^.^^^  I  =  «M  +  ^K*  +  $ -^  SoTub Jgkss. 
(KA(«)i«^K)  I  Sand. 

Now,  of  these  products  of  decomposition  the  bisilicate  of  potash  can  only 
be  a  transitional  substance,  for  the  potass  must  be.  Thus,  just  as  l^Oi 
=  2CaO,  so  ltO»  =  AiPs  +  3H0  (see  chap.  VI.)     Instead,  therefore, 

*****  **  ••  •••  ••  •• 

of  9K$  4-  9  for  ever,  there  will  ultimately  be  9Si^  +  $  +  3aq.  The 
soluble  glass  stuff  will  secularly  be  transformed  into  moist  clay  and  sand. 
The  disintegration  of  the  rock  will  be  accomplished.  The  sphericity  of 
the  planet  will  not  be  interfered  with  for  ever  by  the  peak  and  the  preci- 
pice, and  mineral  nature  will  be  prepared  for  a  vegetable  kingdom. 

Hioa. — But  yet,  such  a  crisis  considered  as  universal  must  be  in- 
definitely postponed.     As  soon  as  by  the  transformation  of  felspar  12 

atoms  of  bisilicate  of  alumina  $At  shall  have  been  constructed,  they 
may  form  into  a  dodecatom.  And  if  to  this  isometrical  body  bisilicate 
of  potass  be  applied  as  a  differential,  especially  if  accompanied  by  the 
three  atoms  of  aq,  which  are  proper  to  it,  we  may  expect  that  both  the 
potassic  silicate  and  the  entire  molecular  structure  will  be  eminently 
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stable.  Now,  although  in  the  present  epoch,  differentiation  in  the 
mass  has  commonly  gone  much  further  than  this,  yet  some  micas  have 
been  analysed  whose  composition  agrees  with  our  construction.     Thus, 


^^   HaqHK8k(e^$)K§KHaqH 

2AQ 


White  Mica, 


/  26SiO,  3900 

3  12A1,03  3120 

i    4K0  940 

(    6H0  270 


Theory. 

47-4 

37-9 

11-4 

3-3 


G  =  2-9.     Exp.  2-82. 

Kussin. 
48-1  \ 

38-4  /from  Zsidovacz 
10*1  t  in  Hungary. 

3-4; 


Hornblende. — Our  theory  of  the  alkali-metals  implies  that  while  as 
yet  they  retain  all  the  matter  proper  to  their  genesis,  and  are  conse- 
quently symmetrical  on  each  side  of  the  equator,  as  also  each  half 
symmetrical  in  reference  to  its  own  centre,  molecular  action,  when  exist- 
ing in  an  analytic  phase,  tends  to  give  the  first  couple  of  the  following 
equations,  and  when  in  a  synthetic  phase,  the  second  couple — 


Analytic, 


Synthetic, 


(OKO 
(ONaO 


I; 


MgO 
CaO 


=  2.CaO 

=  2.MgO 

=  ONaO 

=  OKO 


Lime. 
Magnesia. 

Soda   +H0. 
Potass  +  HO. 


Between  the  alkaH  and  the  alkaline  earth  metals,  therefore,  we  are  to 
expect  many  alternations  and  substitutions  in  nature. 

Where,  on  the  other  hand,  the  reduction  of  elements  has  been  going 

on,  where  ^  has  been  undergoing  reduction  to  j ,  another  result  is 

to  be  expected ;  for  in  this  case  so  much  hydrogen  will  be  developed 
that  it  will  tend  to  rob  its  neighbourhood  of  oxygen,  lapsing  along 
with  it  into  aq,  unless  the  oxygen  be  so  engaged  as  to  be  protected  from 
its  attacks.  In  such  regions  of  reduction,  therefore,  we  are  not  to  look 
for  such  combinations  as  OKO  or  OKaO.  The  metals  may  be  stript, 
even,  of  all  their  oxygen  and  reduced  to  nakedness,  as  K  and  Na.    But 


Two  atoms,  one  of  So- 
dium, the  other 
Sodhium, 


io-") 


Vl^ 


One  atom  of  Potass. 


Instead  of  naked  sodium,  therefore,  in  nature,  we  may  have  potass. 

And  when  this  oxide  is  striped  of  its  exposed  atom  of  oxygen  what 
shall  we  have)  At  this  epoch  we  may  safely  infer  that  the  atoms  of  ku 
implicated  have  been  reduced  to  atoms  of  vy,  and  to  find  what  we  shall 
have,  we  need  only  to  look  at  the  structure  of  the  atom  of  potassium. 

K 
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This  done,  we  obtain,  as  the  ultimate  product  of  the  secular  transfor- 
mation both  of  potassa  and  soda,  of  magnesia  and  lime,  the  equation — 

Eeduced   I     ^      =     g     =     FeO    Protoxide  of  Iron, 
potassium  i      m  o^ 

And  generally  during  the  development  of  moisture,  by  the  reduction  of 
>x;  to  vi^  when  in  union  with  abundant  0. 

After  felspar,  therefore,  of  which  the  characteristic  is  the  presence  of 
the  alkalies,  soda  and  potass  along  with  silica,  we  are  to  look  for 
abundant  rock  in  which  these  alkalies  appear  now  in  the  form  of 
magnesia,  lime,  and  iron-oxide.  And  such  precisely  is  hornblende, 
which,  after  silica  and  felspar,  is  perhaps  the  most  abundant  rock-con- 
stituent of  the  crust  of  the  earth. 

The  molecule  of  hornblende  seems  to  consist  of  a  central  dodecatom 
of  silica  encrusted  with  lime  aU  over  its  body,  but  carrying  a  dode- 
catom of  silica,  on  each  pole,  its  body  encrusted  with  magnesia^  these 
three  dodecatoms  being  rusted  into  one  combination  by  two  atoms  of 
iron-oxide  run  in  between.     Such  a  structure  cannot  be  represented 

on  a  plane,  like  that  of  the  page.     But  by  dividing  the  lOMg  and 

the  lOCa  into  5  +  5,  so  as  to  maintain  symmetry,  perhaps  some  con- 
ception may  be  given  thus — 

«  6  o    - 

Mg  Ca  Mg 

Hornblende.. .(t)"Fe(iy*re($)"  -5- 2AQ G  =  2-82.  Exp.  2*9. 

Mg  Ca  Mg 

5  6 

Theory.     Bonsdorff. 

,36SiOj         6400        59-0        597  n 

Analysis,    3  f^^^        ^000        21-8        2M  ( j,^^^ 

^         i  lOCaO         1400        15-3        14-3  (  ^ 

(    2FeO  360  39  3-9; 

According  to  this  view  hornblende  is  not  made  up  into  such  good 
molecules  as  felspar  is.  It  will,  therefore,  be  a  more  restless  mineral, 
and  more  powerfully  genetic  of  others.  The  structure  of  repose  gives 
us  as  limiting  specific  gravities,  2*12  and  4*23 — ^mean,  3*17. 

Talo. — ^When  segregation  takes  place,  or  the  lime  in  the  molecule  is 
otherwise  substituted  by  the  prevailing  magnesium,  and  two  more 
atoms  of  iron-oxide  are  added,  so  as  to  form  feireous  poles  al.<?o  for 
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the  polar  dodecatoms,  a  compound  dodecatom  becomes  possible,  and  we 
appear  to  obtain  the  interesting  mineral — 

V.  /Mr  V  k 

Talc,  Fe($)  Fe    (1)"    Fe(f)'*Fe  -i-  8AQ...G.  =  2-65.  Exp.  2-6.. .2-8. 
%        \Mg    /       Mg 

Theory.  Lychnell. 

rl44SiO,  21600  629  631 

Analysis,   -J  120MgO  12000  349  34-3 

(     4FeO  720  2  9  2-3 

Olivine. — But  of  all  finely  individualised  minerals  of  these  con- 
stituents olivine  presents  itself  as  the  simplest,  the  element  for  con- 
structing the  body  of  the  molecule  being  now  the  symmetrical  com- 

bination,  Mgf  Mg. 

reiFe(MgiMg)'re|Fe  -5-  AQ  =   3-22.     Exp.  3-3.. .3-4. 

rUSiO,         2100        40-2        40-11 
OUvine,   -|  24MgO         2400         45-9         44-2  Ifrom  Somma. 
(4reO  720         13-8         15-2  J 

This,  therefore,  is  just  such  a  mineral  as  we  may  reasonably  expect  in 
such  hastily  constructed  minerals  as  aerolites. 

Serpentine. — In  the  preceding  pages  we  have  often  seen  the  supe- 
riority of  the  sesquicombination  (consisting  of  the  same  element  in 
the  equator  and  in  each  pole),  over  that  which  has  only  similar  poles, 
while  the  equator  is  wholly  dissimilar.     If,  then,  the  characteristic  con- 

stituent  of  talc  be  Mg$Mg,  we  may  expect  some  other  more  stable 

mineral  and  rock,  whose  characteristic  constituent  shall  be  Mg$Mg$Mg. 
Now,  when  of  this  sesquicombination  we  form  a  dodecatom,  and  encase 
it  in  moisture,  and  differentiate  it  by  an  atom  of  iron-oxide  on  both 
poles,  it  looks  as  if  we  had  obtained — 

Serpentine,  Fe(aqHMgiMg$Mg)  Fe-i-2AQ.G=2-66.  Exp.  25. ..2-6. 

Theory.      Kentin. 

36MgO         3600         41-7        41-5 

24SiO,         3600        41 7        40*3 .  j.        «     ^      t. 
__'  .^         vFrom  Swartzenberg. 

24HO  1080        12-6         12-9  ^  ^ 

2FeO  360  4-2  4*1 

Thus  does  it  become  possible  by  the  aid  of  our  molecular  morphology 
to  construct  a  mineralogy,  which  may  stand  by  the  side  of  botany  and 
zoology,  all  the  three  being  viewed  in  reference  to  their  histology  and 
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development  or  genens  as  speciea.  As  to  external  form,  in  reference  to 
any  of  the  three,  little  can  be  done  at  present  either  as  deduction  or 
verification.  The  same  principles  of  morphology  apply  to  alL  And  in 
all,  the  problem  ''  to  find  the  form  of  the  individual,**  is  ficur  too  com- 
plicated to  admit  of  solution  in  the  existing  epoch  of  science.  All  do, 
indeed,  according  to  our  philosophy,  aim  at  that  form  which  is  most 
perfect.  All  aim,  each  in  its  own  behalf  at  the  construction  of  a  con- 
tour which,  on  its  confines  with  the  ambient,  shall  be  spherical,  or  be 
defined,  as  we  may  say,  by  a  regular  polyhedron,  which  has  an  indefinitely 
great  number  of  facets,  leaves,  scales,  or  epithelia.  But  even  in  the 
mineral  kingdom  in  which,  from  the  homogeneous  structure  of  the 
interior,  the  external  forms  are  far  more  simple  than  they  are  in  plants 
and  ftniTnalHj  the  polyhedra  constructed  have  only  a  finite  number  of 
sides,  and  are  comparatively  seldom  regular  or  monometric.  The  specific 
shapes  of  the  constituent  molecules  determine  specific  resultants  of  force 
of  unequal  power  in  corresponding  directions,  and  these  so  counteract 
and  interfere  with  the  law  of  symmetry  and  sphericity  in  its  general 
bearings,  that  crystallography  both  is  now,  and  must  remain  for  the 
present  a  merely  descriptive  science.  It  is,  however,  no  longer  without 
a  scientific  directrix,  since  our  theoiy  shows  that  all  crystals  ought  to 
be  studied  in  reference  to  the  circumscribing  sphere  as  the  general  type. 

As  to  plants  and  animals,  their  highly  differentiated  internal  struc- 
ture, the  cosmical  forces  of  the  sunbeam  on  the  one  hand,  and  of  gravi- 
tation on  the  other,  and,  more  than  all,  the  specific  assimilative  power 
of  the  embiyo,  ever  insisting  on  the  parental  form  as  the  development 
proceeds,  cause  such  departures  from  a  spherical  contour  that,  gene- 
rally speaking,  it  is  only  previous  to  development  that  this  form  is 
obvious,  at  least,  in  those  species  which  do  not  ez^joy  the  repose  of  a  life 
in  which  their  gravitation  is  balanced  in  the  watera  and  in  which  the 
entire  individual  attains  a  considerable  size. 

Moreover,  as  to  the  assimilative  power  of  the  embryo,  though  it  may 
be  due  merely  to  the  normal  operation  of  the  physical  forces  of  the  con- 
stitutive molecules,  as  in  the  case  of  crystals,  yet  if  anything  in  science 
is  certain  it  is  this,  that  these  physical  forces  themselves  have  been  so 
regulated  at  fint  that  they  may  construct  forms  which  shall  subserve 
the  interests  of  sensibility  and  intelligence.  If  anything  is  certain  it  is 
this,  that  intelligence  and  feeling  presided  when  the  physical  forces 
were  appointed  to  be  as  they  are,  and  to  act  as  they  do.  To  doubt  or 
to  deny  this  is  to  renounce,  not  merely  all  philosophy  and  all  theology, 
but  humanity  itself,  in  all  that  is  most  worthy  of  the  nama 


CHAPTER  XV. 

THE  DEVELOPMENT  OF  METALS. 

In  what  has  preceded  I  have  attempted  to  follow  one  of  the  leading 
lines  of  what,  accoiding  to  our  theoiy,  is  the  normal  course  of  molecular 
synthesis.  And  it  will  not  be  denied  that  the  molecular  structures 
which  have  presented  themselves  to  us  as  we  have  proceeded,  agree  so 
far  as  they  have  been  compared  with  those  of  nature  and  the  laboratory 
in  their  atomic  weights  and  their  specific  gravities,  in  their  chemical  and 
physical  properties  generally,  in  their  juxtapositions,  and  in  the  quanti- 
ties to  be  expected  of  theuL  The  comparison  has  not,  indeed,  been 
carried  into  many  details,  because  a  book  which  can  only  have  a  few 
purchasers  by  an  author  whose  means  are  limited,  ought  to  be  a  small 
one.  And,  besides,  the  evidence  in  favour  of  a  hypothesis  grows  fax  faster 
by  showing  its  all-embracing  power,  than  by  showing  how  completely  it 
can  explain  in  detail  the  phenomena  of  a  few  pbjects  selected  by  its 
author.  Details  any  student  can  easily  compare  for  himself  But  a 
through-going  sketch  being  possible  only  after  the  leisure  of  a  lifetime 
devoted  to  the  comparison,  could  not  be  done  by  every  one.  Of  such 
a  sketch  it  is  also  (and,  at  any  rate)  desirable  to  preserve  some  trace. 
For  the  present  day  the  author,  grown  wise  in  this  respect  by  experience, 
contemplates  little  more  than  the  placing  of  a  copy  in  some  public 
libraries,  where  they  will  be  found  when  their  time  comes. 

I  have  said  that  one  of  the  principal  lines  of  molecular  synthesis  has 
been  followed.  Kow,  it  must  ever  be  remembered  that  the  whole  action 
of  nature,  even  in  one  particular  sphere,  as,  for  instance,  that  of  molecular 
synthesis,  is  never  in  a  single  line.  Eather  that  action  is  radiant,  step 
after  step,  and  that  along  secondary  lines  as  well  as  the  primary ;  and 
hence  the  hopelessness  of  a  truly  natural  classification  in  any  branch 
whatever  of  natural  history ;  for  scientific  thought  is  wholly  incapable 
of  radiation ;  its  very  characteristic  is  to  hold  on  in  one  connected  line, 
and  to  refuse  to  respect  even  a  dichotony  otherwise  than  as  a  distraction. 
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Such  a  method,  therefore,  as  has  been  pursued  in  these  pages,  im- 
plies a  number  of  subordinate  lines  of  molecular  synthesis  rising  out  of 
the  principal  line  on  all  hands  and  at  every  step,  and  these  giving 
molecules  of  what  I  have  called  common  density,  as  well  as  still  more, 
molecules  of  light,  baric,  and  barytic  densities  which  have  hitherto  been 
scarcely  touched  upon. 

This,  in  the  future,  in  other  hands. 

Meantime,  I  propose  here  to  add  a  few  notes  of  some  metals  which 
have  obtruded  themselves  in  my  way,  and  which,  though  of  little  import- 
ance in  the  economy  of  nature  perhaps,  are  yet  interesting  in  a  scientific 
or  a  social  point  of  view. 

We  have  seen  what  a  rich  variety  of  molecular  changes  tend  secularly 
to  result  from  the  fact  that  the  same  materials,  namely,  five  bitetrads, 
may,  according  as  the  mode  of  action  in  the  region  calls  for  negative  or 
for  positive  forms,  constitute  either  an  atom  of  oxygen  or  an  atom  of 
sulphur.  Still  richer  is  the  variety  that  results  from  the  fact,  that  the 
same  materials  when  baiytic  (that  is,  when  each  unit  is  a  condensed 
tetrad),  constitute  in  analogous  conditions  either  an  atom  of  baiytic 
oxygen  (tetroxygen),  or  an  atom  of  Tellur.     (The  tellurium  of  chemistry 

4  4 

is  to  US  Te,  the  tetratom  isamorphous  with  S,  Le,,  sulphur.) 

Under  the  laws  of  development  and  sphericity  we  thus  obtain  the 
secular  equations, — 

Barytic.  Singled.  Spherified. 

H   -    /Oxygen Q   =   40) 

^   ~    )  Sulph Te  =    4S  /   =  Zinc  =  $  (see  PL  I.  fig.  v.) 

The  first  element,  baiytic  or  abyssal  oxygen,  or  tetroxygen  is,  of  course, 
unknown  to  the  chemist ;  for  even  fluorine,  its  isomorph,  though  much 
less  parasitic  and  powerful,  nay,  ozone,  or  rather  common  oxygen  in 
single  atoms,  are  scarcely  known.  But  by  its  secular  unfolding  into 
four  atoms  of  common  oxygen,  barytic  oxygen  proves  invaluable  among 
abyssal  elements  to  the  economy  of  nature.  The  sulphic  form  of  the 
same  number  of  barytic  bitetrads  when  in  tetratoms,   is  known  as 

90 

tellurium.  In  its  spherified  form  as  if,  it  must  constitute  a  fine  though 
heavy  metal,  isamorphous  with  zinc.  But,  no  doubt,  since  it  is  isometric, 
its  poles  will  be  generally  differentiated  by  some  comparatively  light 
metal  of  the  same  order.  When  unfolded  it  gives  four  atoms  of  zinc, 
just  as  an  atom  of  sulphur  when  spherified  gives  one  atom.  Of  this  an 
illustration  has  already  been  given  (see  p.  42)  in  the  secular  equation — 

Sulphur  vapour....SSS  =  ZnSZn... Zinc  Blende. 

Here,  then,  we  have  an  instance  of  one  of  the  modes  by  which  the 
metalloidal  is  secularly  transformed  into  the  metallic,  namely,  by  a 
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simple  improvement  of  the  symmetry  of  the  form,  a  moyement  into  the 
spherical  A  still  more  important  mode,  however,  is  the  inversion  of 
the  tetrads  of  which  the  molecular  form  consists,  so  that  the  summits  of 
the  tetrads,  from  being  centrad,  become  peripherad,  and  the  whole  sur- 
face is  hung  high  by  particles  of  the  medium  of  light  itself.  But  this  I 
need  not  now  enlarge  upon,  having  published  the  whole  theory  of  Metal- 
licity  in  1866,  and  subsequently  in  1860  and  1868.* 

As  to  the  instance  given  here,  the  student  may  reasonably  ask,  If  zinc 
may  thus  be  produced  in  so  many  ways,  why  is  there  not  more  of  this 
metal  in  nature  than  we  find  ?  To  this  the  answer  is,  that  sulphur 
vapour  in  raking  up  along  the  fissures  and  porous  beds  of  rocks  cannot 
be  expected  generally  to  remain  pure  and  homogeneous.  It  will,  on 
the  contrary,  be  generally  differentiated.  And  here  we  may  remark  that 
the  number  of  the  differentiating  elements  determined  by  the  law  of 
symmetry  will  be  either  two  or  four. 

Lead. — Supposing  the  differentiating  element  to  be  the  simplest 
possible  of  those  forms,  which,  when  placed  between  atoms  of  zinc,  could 
act  as  an  undecomposable  coupling-joint,  that  is,  boron ;  then,  admitting 
one  atom  of  this  element  between  the  three  atoms  of  sulphur,  that  is, 
two  atoms  in  all,  and  supposing  not  only  the  two  extreme  atoms  of  sul- 
phur, as  in  zinc-blende,  but  also  the  central  atom,  to  be  secularly  spheri- 
fied,  while  one  sulphic  atom  is  retained  on  each  pole  to  differentiate  the 
resulting  metal,  and  to  engage  the  residuary  sulphic  matter,  we  obtain — 

t 

+ 

t 

Sidphuretted  sulphur  ^        ^  ^  ( 104  Metal     ") 

vapour     fixed     byl=+H,Vi.  =  Q   =    \    16  Sulphur  f  Galena. 
Boron  and  spherified,  I         +  ^1  when  H  =  1  \ 

°      O 


Instead  of  zinc,  then,  where  boron  in  single  atoms  can  be  had  to  solder 
three  atoms  of  zinc  during  their  genesis  undecomposably  together,  we 
shall  have  another  metal,  its  atomic  weight  (3  x  32)  +  (2  x  4)  =  104  (or 
possibly  less  by  2),  that  of  lead  being  commonly  estimated  at  103*6. 

*  See  "  Elements  of  the  Economy  of  Nature  *'  (a  fragment).  Second  edition. 
London,  Chapman  and  Hall,  1856.  Chap.  VI.,  On  the  Lustre  of  Molecules.  Also 
in  "  The  First  Lines  of  Science  Simplified,  and  the  Structure  of  Molecules  At- 
tempted." Edinburgh,  Sutherland  &  Knox,  1860.  See  also  "A  Sketch  of  a  Philo- 
sophy," Part  II.,  Molecular  Morphology,  Williams  and  Norgate.  Chap.  IV., 
*'  The  Nonmetallic  and  the  Metallic,  and  their  Mutual  Relations.' 


tf 
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Along  with  zmc-sulphuride,  or  blende,  theiefoie,  in  veinfl  and  beds, 
we  may  look  for  abundant  lead-snlphide,  or  galena  (see  p.  43). 

Indium.  Cadmium.  Tin. — ^As  has  been  stated,  the  differentiation  of 
the  element  of  sulphur-vapour  may  be  effected  by  4  as  well  as  by  2  atoms 
of  some  other  light  element,  that  is,  2  on  the  poles  as  weU  as  2  in  the 
axis.  This  will  render  each  polar  atom  of  sulphur  symmetrically  differ- 
entiated, and,  therefore,  separable  from  the  sulphur  as  a  new  element 
when  the  differentiating  matter  cannot  be  torn  off  in  the  laboratory. 
Further,  such  solidarity  we  may  expect  when  the  differentiating  matter 
is  an  atom  of  a  light  metal,  for  such  a  metal  may  be  locked  into,  or 
welded  on  the  poles  of  the  atom  of  zinc.  Now,  for  such  a  situation  and 
such  a  result  three  light  metals  immediately  present  themselves,  namely, 
mineral  or  aerial  Hthium,  magnesium,  and  aluminum,  then,  after  a  long 
interval,  calcium  and  sodium.  Taking  the  middle  metal  as  an  illustra- 
tion, we  obtain  the  sectdar  equation — 
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The  three  metals  just  named  give  three  whose  structures  are  of  the 
type  fig.  XXX.  PL  II.  and  their  full  atomic  weights — 

H=5  H=l 

LiZnLi 40  +  160  +  40  =  240 48  Indium, 

MgZnMg 60+160  +  60  =  280 66  Cadmium. 

AlZnAl 70  +  160  +  70  =  300 60  Tin. 

The  last-named  metal,  however,  appears  usually  to  have  quite  another 
genesis.  In  short,  its  dioxide  appears  to  be  a  corundum  in  which  the 
medial  atom  in  the  alumina  is  barytic  oxygen  instead  of  common  oxygen. 
The  secular  expansion  of  this  combination  will  thus  be  represented  by — 

SH!""  }  O^OAIO  =  OAl^CAlO  =  OAlZnAlO  =  OSnO...Tinstone. 

and  here,  plainly,  we  are  in  the  neighbourhood  of  many  heavy  but  im- 
perfect and  obscure  metals. 

Let  UR  then  return  to  sulphur  and  its  products  when  8phorifiod. 
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ThallinnL — ^When  the  metals  which  fix  themBelves  on  the  poles  of 
the  atom  of  sulphur  are  heavy  and  powerful,  we  may  then  expect  as  the 
equatorial  part  of  the  structure,  and  consequently  as  the  body  of  the  metal 
secularly  resulting,  more  than  a  single  atom  of  sulphur.  And,  if  so, 
how  many  ?  Now  to  this  it  is  to  be  answered,  that  5  atoms  of  sulphur, 
that  is,  a  couple  applied  symmetrically  to  each  other  as  an  axis,  and  three 
on  the  three  equatorial  arms  of  this  axial  couple,  form  a  very  symmetrical 
group.    They  also  admit  beautifully  of  being  formed  into  a  spherical 

icosahedral  group  of  S  analogous  to  }^.  They  are,  therefore,  suitable 
for  forming  the  body  of  a  metallic  element,  provided  some  comparatively 
powerful  metallic  atoms  be  locked  upon  the  poles.  Taking  sodium  for 
this  purpose,  we  obtain  as  a  secular  equation — 


t  V  - 

Hypersulphurideof    ^ittQ^,.    =     J"U    ThaUium; 
Sodium  spherined,        ++++^^+  %  k 

op  rr» 

for  the  atomic  weight  of  the  composite  metal  is  115  + (5  x  160) +  115  = 
1030 ;  that  is,  206  when  H  =  1. 

All  these  metals  are  given  to  nature  according  to  our  theoiy  and  the 
genesis  which  has  been  here  given  of  them,  by  the  secular  transformation 
of  sulphur  or  of  tellurium,  or  of  barytic  oxygen,  which  are  the  secular 
equivalents  of  each  other.  Now,  selenium  and  baric  oxygen,  or  fluorine 
(which  are  not  secular  equivalents  of  the  preceding),  must  also  under  the 
same  transformations  give  their  metals.  And  here  we  are  to  expect  a 
higher  lustre,  because  selenium  is  made  up  wholly  of  hydrogen,  and 
hydrogen  has  the  highest  refractive  and  reflective  power  of  all  elements. 

Silver. — A  simple  selenide  of  aluminum,  when  the  selenium  is  spheri- 
fied  into  an  icosatom  of  baric  hydrogen  for  a  body,  and  the  aluminums 
are  locked  on  the  poles,  gives — 

Selenide  of  Aluminum  1  ^^     q., 

^^"u^^^i^ji  **^  +  **     ~"     V  J    Oliver, 

spnennea,  J  >v^ 

>t<  ^ 

The  atomic  weight  is  70  +  400  +  70  =  540;  that  is,  108  when  H  =  1. 
And  here  our  theory  suggests  at  least  another  metal  whose  polar 
parts  shall  be  magnesium  instead  of  aluminum,  and  which  shall  difier 
from  silver  as  cadmium  does  from  tin.  Its  atomic  weight  must  be  the 
same  as  that  of  lead,  but  it  must  be  more  valuable  in  the  arts  than 
such  lead  as  has  been  noticed  two  pages  back. 
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There  may  also,  possibly,  be  a  metal  with  lithic  poles,  and  theiefoie 
analogous  to  sodium,  whose  atomic  weight  will  be  40  +  400  +  40  =  480; 
that  is,  96  when  H  =  1.  Indeed  there  must  be  many  metals  here. 
But  when  it  is  considered  that  simply  by  that  secular  change  by  which 
the  5-fid  poles  of  such  metals  are  gathered  up  into  atoms  of  hydrogen 
or  of  boron,  with  a  loss  of  only  2  or  of  8  from  their  atomic  weights  on 
the  hydrogen  scale,  their  character  as  metals  is  completely  changed,  so 
that  from  being  ductile  and  malleable  they  become  brittle  and  refractory, 
it  will  be  seen  that  this  field  is  too  extensive,  and  verification  is  too 
difficult  for  us  to  touch  upon  them  at  present. 

Heronry. — This  metal,  which  continues  in  the  molten  state  at  the 
still  existing  temperature  of  our  planet,  resembles  very  perfectly  in  this 
feature  and  in  its  general  appearance,  an  alloy  of  potassium  and  sodium, 
which  constitutes  a  differentiated  dodecatom,  namely, 

IS  10 

Liquid  AlkaH  metal,     NaKJSTa  or  KNaKNaK.  =  2(NaKe)  • 

But  this  alloy  is  very  light,  while  mercury  is  very  heavy.  Moreover,  we 
have  seen  that  the  sodium-form  tends  to  double  its  poles  so  as  to  become 
a  potassium-form,  as  also  that  the  synthesis  of  elements  of  lithium  on 
the  same  axis  does  not  go  beyond  the  number  in  the  potassium-form. 
Now,  then,  let  us  assume  a  wholly  baric  potassium.  As  to  its  atomic 
weight,  just  as  unreduced  common  potassium  consists  of  5  joints,  each 
of  which  weighs  40,  so  baric  potassium  must  consist  of  5,  each  of 
which  weighs  100.  The  atomic  weight  of  a  baric  potassium,  therefore, 
must  be  600;  that  is,  100  when  H  =  1.  Such  a  metal,  therefore, 
agrees  in  atomic  weight  with  mercury,  and  the  functioning  of  mercury 
in  many  respects  has  been  observed  by  the  chemist  to  be  analogous  to 
that  of  an  alkali  metaL  May  not  mercury,  then,  be  baric  potassium  1 
But  here,  under  the  law  of  secular  development  and  sphericity,  a  very 
remarkable  and  a  very  beautiful  phenomenon  presents  itself.  The 
medial  atom  here,  that  is,  baric  oxygen  (fluorine),  when  secularly  ex- 

20 

panded  and  sphenfied,  is  resolved  into  H,  an  exquisite  metallic  icosa- 
tom  (see  PL  I.  fig.  v.)  Further,  the  4  baric  lithiums  which  constitute 
the  polar  regions  of  the  baric  potassium,  are  composed  precisely  of 
4  X  5  =  20  atoms  of  selenic  or  baric  hydrogen.  Moreover,  imder  the 
sustained  operations  of  the  law  of  sphericity,  they  must  secularly  tend 
individually  towards  the  equatorial  region.     Now,  in  that  region  there 

20 

is  already  an  exquisite  metallic  nucleus,  viz.,  H,  with  precisely  20  out- 
standing points  to  receive  them.  They  will,  therefore,  secularly  settle 
upon  them.  And  thus  may  we  expect,  as  a  product  of  the  secular 
transformation  of  an  atom  of  baric  potassium,  an  exquisite  spherical 
metallic  element,  double  walled,  the  inner  waU  and  nucleus  consisting 
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of  hydrogen  in  the  dense  state,  the  outer  wall  of  a  coating  of  the 
element  which,  according  to  our  views,  gives  silver  its  brilliancy,  the 
atomic  weight  of  this  new  metal  being  that  of  mercury. 

Mercury,  then,  according  to  this  theory  of  its  genesis,  comes  out  when 
viewed  historically  as  a  dimorphous  metaL  Further,  it  may  be  shown, 
that  in  the  molecule  of  the  sulphuride  (which  is  its  usual  mode  of 
occurrence),  one  of  the  atoms  of  mercury  must  have  spherified,  while  the 
other  still  retains  the  alkali  form.  Thus,  mercury  in  both  forms  may 
coexist  in  the  same  epoch  of  our  planet.  But  being  so  dissimilar,  if 
both  meet  they  will  unite  and  cohere  perhaps  powerfully.  Now,  if  so, 
mercury  in  such  cases  will  seem  to  have  an  atomic  weight  of  200,  and 
manifold  chemical  powers  and  complications  will  result,  as  is  known 
to  be  the  case  in  the  laboratory.  But  on  this  subject  we  cannot  enter; 
let  us  rather  bring  these  remarks  to  a  close  by  a  word  on — 

Gold. — If  we  descend  as  low  as  possible,  what  we  must  find,  accord- 
ing to  our  theory,  is  barytic  matter,  the  tetradic  tetrads  and  bitetrads 
grouped  in  the  manner  which  satisfies  most  completely  the  ideas  of 
sphericity  and  density.  The  group  of  tetrads  which  is  at  once  most 
dense  and  most  spherical  is,  as  we  have  seen,  a  group  of  20,  a  summit  of 
each  in  a  common  centre ;  thus  constituting  an  icosahedron  (see  PL 
II.  fig.  XVIII.)  Taking  now  three  such  icosatomic  forms  of  barytic 
matter,  all  on  the  same  axis,  as  the  smallest  number  which  fulfils  the 
law  of  symmetry  by  having  an  equator  and  two  poles,  let  us  fill  up  the 
spaces  between  them  also  with  barytic  matter.  It  will  be  found  that 
for  this  purpose  ten  baric  tetrads  are  required  between  each  icosatom, 
as  also  that  these  ten  just  constitute  an  atpm  of  barytic  oxygen  or 
tetroxygen.  And  now  we  have  a  barytic  sesquicombination,  possessing 
a  normal  molecular  individuality.  As  to  form,  it  is  a  short  cylinder  with 
rounded  ends,  consisting  of  the  heaviest  matter — its  surface  determined 
by  60  equal  triangular  facets,  5  of  them  terminating  each  pola 

Let  us  now  follow  its  normal  development.  In  due  time,  by  the 
secular  operation  of  the  atomic  heat  in  the  centres  of  each  of  the  five 
constituent-s  of  this  cylindrical  form,  the  centres  of  the  three  icosahedral 
particles. will  be  emptied  of  matter.  The  three  groups  of  20  tetradic 
units  there  will  be  projected  upon  the  surface ;  whence  the  icosahedrons 

90 

will  now  have  become  metallic,  and  isamorphous  with  H  (PI.  I.  fig.  v.), 
as  in  other  similar  cases.  Meanwhile,  each  of  the  two  barytic  oxygens 
or  tetroxygens  may  have  been  unfolding  into  4  atoms  of  common 
oxygen.  This  for  the  first  epoch.  As  to  the  further  differentiation 
and  development  of  such  a  combination  it  may  be  long  postponed. 

But  during  the  next  epoch  the  metallic  icosahedrons  being  isometrical, 
must  tend  to  become  differentiated  in  form.     Now  this  they  will  do 
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by  the  gathering  together  of  the  five  tetradic  units  in  two  opposite. 
5-fid  regions  into  atoms  of  boron,  in  the  same  way  as  we  have  seen  H*' 
become  HSiH  (see  PL  II.  fig.  xxl) 

And  then,  during  the  succeeding  epoch,  the  metallic  icosatom  thus 
differentiated,  and  which  is  precisely  baiytic  silicium,  may  unfold  into 
four  atoms  of  common  silicium. 

Thus,  from  one  symmetrical  morsel  of  matter  in  the  most  dense 
state  we  obtain  the  elements— oxygen^  boron,  and  silicium. 

Now,  we  have  seen  that  boron  tends  to  form  into  a  sesquioxide  (see 
p.  56),  which  is  undistinguishable  from  silica,  while  silicium  also  tends 
to  lay  hold  of  oxygen  and  become  silica. 

The  main  product,  then,  of  the  secular  expansion  and  development 
of  our  most  deep  and  dense  matter  will  be  silica. 

But  in  order  that  such  transformation  may  be  complete,  the  origi- 
nal matter  does  not  supply  a  sufficient  quantity  of  oxygen.  We  are, 
therefore,  to  expect  other  substances  less  highly  oxygenated  than  silica, 
perhaps  even  metals  in  the  reguline  state. 

And  more  especially  if  two  atoms  of  boron,  of  which,  as  we  have  seen, 
there  must  be  an  abundant  supply,  place  themselves  between  three  of 
the  stiU  surviving  barytic  metallic  icosahedrons,  there  will,  according  to 
these  views,  result  a  metal,  the  structure  of  whose  atom  is  the  same 
as  that  of  lead  (see  p.  151),  but  which  must  be  much  more  stable  and 
perfect  every  way  than  lead,  since  each  of  the  5  parts  of  which  it  consists 
has  attained  to  a  cellular  state.  What  may  it  be !  Its  atomic  weight, 
when  none  of  its  constituents  have  been  lost  during  the  development, 
must,  when  the  borons  ar^  of  the  heavier  sort,  be  320  +  20  +  320  +  20  -(- 
320  =  1000,  and  when  the  borons  are  of  the  lighter  sort,  320  + 15  +  320 
+ 15  +  320  =  990  ;  that  is,  200  and  198  when  H=  1.  Now,  BerzeUus 
fixed  the  atomicweight  of  gold  at  198*25;  and  if  subsequent  experimenters 
have  found  it  to  be  somewhat  lighter,  this  is  only  what  is  to  be  expected 
of  a  substance  which,  when  complete,  consists  of  a  thousand  elements, 
each  of  which  is  capable  of  being  driven  off,  and  of  being  engaged  else- 
where, or  by  itself.  If  this  be  gold,  then  (which  determines  to  such  an 
extent  the  aspirations  and  the  actions  of  men),  viewed  as  in  the  quartz, 
&c, — in  which,  as  has  been  shown,  it  is  usually  to  be  expected  to  occur 
— its  nuggets  may  be  compared  to  tubercles  in  an  imperfectly  organised 
lung  which  the  labours  of  the  digger  bring  into  a  state  of  active  disease. 
Let  it  be  confessed,  then,  that  the  author,  though  he  be  a  believer  in 
transmutation,  is  not  an  orthodox  alchemist. 

He  would  rather  relieve  his  own  mind  and  that  of  the  reader  from 
further  details  of  this  kind  by  recurring,  in  a  few  words,  to  the  ground 
that  has  been  gone  over,  and  thus  complete  the  sheet  for  the  printer. 
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In  the  preceding  pages  the  author,  postulating  material  elements  of 
one  kind  only — ^not  sixty  or  seventy  different  kinds,  as  in  the  popular 
chemistry,  and  a  single  law  of  molecular  action — not  an  undefined 
numher  of  such  laws  as  is  usually  done,  has  been  guided  by  the  manipu- 
lation of  these  duplicate  units  by  that  single  law,  to  the  construction  of 
an  unavoidable  or  truly  synthetic  and  perfectly  definite  molecular  system. 

Whether  that  system  thus  necessitated  by  method  should  represent 
the  material  system  or  nature  remained  to  be  seen ;  for  it  was  and  is  a 
pure  construction  developing  itself  from  within  itself  on  its  on  prin- 
ciples. Yet  let  it  not  be  said  that,  being  such,  it  sets  at  defiance  the 
only  method  which  is  tolerated  in  science  ever  since  the  days  of  Bacon. 
In  its  details  it  was  indeed  effected  purely  by  a  process  of  synthesis  a 
priori.  But  the  conceptions,  both  of  the  material  element  itself  and  of  the 
law  of  synthesis,  claim  to  be  ultimate  generalisations  from  observation, 
or  obtained  empyrically  in  the  first  instance.  If  the  author  has  pre- 
ferred to  rest  them  upon  a  basis  of  reason  rather  than  on  the  external 
senses,  this  was  done  only  because,  in  order  to  mental  satisfaction  in 
any  pursuit,  reason  must  be  satisfied,  and  because  it  is  certain  that  ob- 
servation by  the  senses,  when  rightly  interpreted,  is  always  in  harmony 
with  the  demands  of  reason.  Let  it  be  confessed  also,  that  the  author, 
during  all  the  successive  movements  of  the  construction,  had  facts  and 
phenomena  in  his  eye,  and  generally  avoided  investigations  which  could 
not  be  verified  in  this  way.  Subsequently  to  the  time— ^now  nearly 
forty  years  ago— when  he  commenced  his  synthesis,  many  verifications 
have  been  obtained  which  did  not  then  exist,  especially  of  late,  when 
the  unfitness  of  the  common  eyesight  for  analytical  purposes  has  been 
remedied  to  such  a  considerable  extent  by  the  use  of  the  prism.  If 
the  various  elements,  which  have  of  late  been  ascertained  in  this  way  as 
existing  in  connection  with  the  sun  and  stars,  be  compared  with  our 
elements,  they  will  be  found  to  be  precisely  those  which  our  theory 
would  lead  us  to  expect  in  such  situations. 

How  long  it  may  be  before  men  of  science  will  think  it  worth  their 
while  to  master  the  details  given  in  this  and  the  two  preceding  Parts 
remains  to  be  seen.  The  author,  when  he  considers  how  difficult  he 
has  found  it,  and  still  finds  it  himself,  to  believe  that  such  insight  into 
nature  as  his  views  imply  is  possible  to  be  attained,  is  not  so  unreason- 
able as  to  expect  that  others  will  soon  regard  them  even  as  probable, 
much  less  as  proved.  Meantime,  he  is  content  with  the  private  enjoy- 
ment which  these  views  impart  to  himself,  especially  as  that  enjoyment 
is  not  merely  the  gratification  of  a  chemical  curiosity,  but  attaches  to  a 
much  larger  field  of  thought  No  doubt  he  desires  that  others  should 
share  that  enjoyment  immediately.  But,  plainly,  he  cannot  do  moro 
than  render  it  ultimately  possible. 
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One  of  the  points  to  which  he  now  refers  as  possessing  great  value 
to  his  own  mind,  is  the  place  which  his  investigation  assigns  to  material 
nature  in  the  universe  of  being.  It  is  much  the  fashion  in  the  present 
day  to  regard  matter  and  force,  more  shortly  matter,  as  all  in  alL  But^ 
according  to  the  view  of  things  which  has  presented  itself  to  the  author 
and  is  here  advocated,  matter  comes  out  rather  as  a  precipitate  in  the  uni- 
versal ffither  determined  by  a  mathematical  necessity,  a  grand  and  beauti- 
ful cloud-work  in  the  realm  of  light,  bounded  on  both  sides  by  a  world 
of  spirits ;  on  the  upper  and  anterior  side  by  the  great  Creator  himself 
and  the  hierarchy  of  spirits  to  which  He  awarded  immediate  existence, 
and  on  the  lower  and  posterior  side  by  that  world  of  spirits  of  which 
the  material  economy  is  itself  the  mother  and  nurse.  The  hypothesis 
that  there  are  no  beings  in  the  universe  but  those  which  possess  a  mole- 
cular structure,  and  that  sensibility  and  intelligence  take  their  first 
beginnings  in  such  structures,  nay,  attach  to  one  kind  only  of  such 
structures — a  kind  which  there  is  no  ground  for  believing  to  be  capable 
of  construction  or  of  existence  anywhere  in  the  whole  universe,  except 
in  this  comparatively  insignificant  planet,  is  one  of  the  most  inadequate 
conceptions  that  was  ever  proposed  for  scientific  belief. 

Another  result  of  his  researches,  which  the  author  contemplates  with 
much  satis£EUition,  is  the  evidence  which  they  supply  for  the  thought 
that  existence  has  been  awarded  to  the  finite  for  the  sake  of  multi- 
plying ei\joyment  and  intelligence.  So  long  as  One  only  existed,  one 
only  could  know  and  enjoy.  But  by  awarding  existence  to  a  creation, 
all  but  an  infinite  number  may.  iNor  is  it  any  argument  against 
this  view  that  the  partitionment  of  being  has  been  carried  so  far  that 
the  minima  natursB  are  too  attenuated  to  be  capable  of  knowing  and 
feeling,  that  is,  of  mirroring  the  universe  in  themselves,  and  of  enjo3ring 
the  spectacle.  Granting  our  cosmical  law  (that  the  creation  shall  as- 
similate in  its  properties  as  far  as  possible  to  the  Creator  in  his  attri- 
butes, that  is,  manifest  Him)  this  result  has  been  shown  to  be  in- 
evitable (see  Part  I.  Chap.  VII.)  Besides,  who  can  tell  how  much 
these  minima  contribute  to  knowledge  and  enjoyment,  constituting  as 
they  do  the  elements  of  the  medium  of  light  ? 

But  this  view  will  be  opposed  on  its  very  mention  by  the  remark, 
that  throughout  all  nature  the  dead  transcends  the  living  immensely 
in  quantity.  If  nature,  it  will  be  said,  be  really  the  work  of  an 
ever-living  One,  to  whom  life  and  happiness  cannot  but  be  primary 
objects  of  regard,  what  we  should  expect  is  this,  that  the  first  objects 
of  creation  s}iould  manifest  life,  and  that  life  should  be  paramount; 
instead  of  which,  is  it  not  obvious  that  the  quantity  of  the  dead  is 
immense  compared  with  that  of  the  living?  So  it  will  be  said.  But 
is  not  evidence  appearing  year  after  year  which  calls  more  and  more 
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loudly  every  day  for  a  correction  of  such  a  view  1  Who  could  have 
believed,  who  would  have  dreamt,  even  a  year  or  two  ago,  that  the 
lowest  and  darkest  depths  of  the  ocean  which  can  be  reached  are  teem- 
ing, and,  in  fact,  carpeted  with  living  creatures  wherever  the  tempera- 
ture does  not  forbid,  just  as  the  sunlit  meadows  and  hill  sides  are  with 
plants  and  flowers,  and  the  multitudinous  tribes  of  animated  beings  that 
feed  upon  them?  And  do  not  all  the  most  recent  microscopic  re- 
searches go  to  show  that  the  atmosphere  in  like  manner  is  full  of  life, 
and,  in  a  word,  that  in  every  region  there  is  nothing  so  difficult  as  to 
prevent  the  apparition  of  living  creatures  wherever  there  is  a  medium 
that  is  capable  of  maintaining  animal  life.  Kay,  what  expression  so 
familiar  or  so  high  in  favour  with  men  of  science  at  this  moment  as 
"  the  struggle  for  life."  That  expression  has  indeed  been  so  shaped  as 
to  associate  the  idea  of  suffering  and  evil  with  life,  instead  of  enjoyment 
and  good.  But  still  it  witnesses  unequivocably  to  the  fact  that  life 
tends  on  all  hands  to  press  beyond  the  limits  of  its  possible  existence. 
And  that  it  should  continue  to  do  so  age  after  age  can  only  be  explained 
on  the  supposition  that  there  is  at  least  more  good  than  evil,  more 
enjoyment  than  suffering,  in  it. 

But  why,  it  will  be  said,  if  our  view  be  sound,  why  should  there  be 
anything  that  is  dead  in  the  universe  at  alii  To  this  the  answer  is, 
that  there  is  nothing  dead  except  within  the  material  sphere.  And 
there,  if  deadness  is  determined  to  a  certain  extent,  it  is  so  by  con- 
ditions which  to  all  appearance  even  Omnipotence  cannot  overpass. 
The  Divine  Intelligence,  when  bearing  upon  such  objects  as  the  material 
elements,  or,  in  other  words,  Applied  Mathematics^  determines,  that 
only  a  few  of  the  many  molecules  which  must  result  can  possess  such 
quickness,  such  internal  mobility  and  polymorphism  as  are  required  in 
structures  which  are  to  be  the  instruments  of  sensibility  and  intelli- 
gence. Of  these  molecules,  by  far  the  greater  number  must  be  far  too 
stable  or  immobile  for  any  such  purpose.  Deadness  in  material  nature 
is  therefore  unavoidable.  But  to  the  very  extent  that  molecular  struc- 
tures are  dead  or  stable,  they  are  suitable  for  forming  a  stage  on  which 
life  may  play.  Not  without  a  valuable  use  therefore  to  the  Hving,  and 
therefore  not  without  a  sanction  in  reference  to  a  fully  animated  crea- 
tion, is  that  which  is  stable  or  dead,  while,  at  the  same  time,  so  far  as 
can  be  seen,  it  is  unavoidable  in  a  purely  mechanical  system. 

In  a  word,  this  theory  of  the  material  system  as  a  theatre  for  life  is 
justified  if  it  appear  that  those  molecular  structures  which  are  first 
given  to  nature  where  molecular  synthesis  is  going  on  in  the  most  per- 
fect manner,  are  also  the  most  animated  and  mobile,  and  suitable  for 
constructing  the  bodies  of  sentient  creatures,  while  those  which  are 
stable  and  dead,  but  unavoidable,  are  of  later  date,  and  as  it  were 
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incidental,  and  when  they  appear  are  tamed  to  aoconnt  for  the  henefit 
of  the  liying.  Now  this  is  precisely  what  we  have  fonnd  (though  at 
the  date  of  the  finding  I  was  not  in  possession  of  the  view  of  nature 
which  I  am  now  insisting  upon).  We  have  found  that  when  material 
elements  existed  free  in  the  celestial  spaces,  each  invested  with  its  fall 
complement  of  SBtherial  atmosphere,  that  is,  in  circamstances  most 
favoorable  for  a  most  perfect  synthesis  into  the  most  perfect  mole* 
cules,  they  had  been  so  framed  at  first  as  to  give  to  natare  first  of  all 
hydrogen,  followed  by  common  and  then  by  ammoniacal  yapoor,  and 
thereafter  by  carbon  and  phosphorus — ^in  a  word,  those  very  elements 
which  most  properly  receive  the  name  of  organic.  Kay,  farther,  we 
found  that  the  very  first  phenomena  of  the  condensation  of  vapour,  the 
primal  weaving  of  the  clouds  of  the  first  morning  in  the  sky,  was  a 
preluding  in  structure  and  a  preparation  for  organic  tissue  (see  p.  95). 

It  was  afterwards,  in  the  abyss,  where  the  material  elements  existed 
under  greatest  pressure,  most  closely  packed  together,  and  with  the 
sBther  proper  to  each  most  nearly  extruded  from  them,  that  we  found 
that  the  mineral  elements  were  being  formed — ^those  elements  which, 
comparatively  speaking,  may  be  regarded  as  dead. 

Qreat  violence,  then,  is  done  to  the  order  of  nature  and  to  the  cause 
of  true  science  when  the  attention  of  the  student  is  principally  directed 
to  the  mineral  elements,  and  organic  chemistry  is  thrown  into  the  posi- 
tion of  an  appendix. 

It  is  for  the  sake  of  life  that  everything  exists  in  nature,  and  so  it 
ought  to  be  in  science. 
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Better  diagrams  of  hydrocarbons,  &c.,  than  those  given  in  Chaps. 
YIII.  and  IX.  may  be  constructed  by  a  still  nicer  manipulation  of 
existing  types. 
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The  Roman  numerals  iii.  ii.  i.  refer  to  Parts  Third,  Second,  and  First. 
The  common  nimiercUs  to  the  pages  in  these  Parts  respectively. 


Abstraction,  L  98. 
Acetene,  iii  87. 
Acetic  acid,  iii.  82,  86. 

principle,  iii.  85. 
Acetyle,  iii.  87. 
Acids,  Tcgetable,  iii.  98,  94. 
Aether,  ii.  xii.  4 ;  i.  120. 

organic  in  brain,  i.  189. 
•Air,  atmospherical,  iii.  115. 

in  water,  iii.  116. 
Albnmine,  iii.  102. 
Alcohols,  iiL  81. 
Aldehyde,  iii.  88. 
Alkalis,  iii.  46. 
Alkaline  earths,  iii.  48. 
Alkaloids,  iii.  80. 
Alumina,  ii.  72 ;  ui.  132,  134. 
Aluminum,  iii.  131. 
Ammonia,  iii.  58. 

aquffiform,  iii.  96. 

carbonate,  iii.  62,  160. 

primseval,  iii.  95. 

ter-hydrated,  iii.  96,  98. 
Ammoniac,  sal,  iii.  63. 
Ammonias,  laboratory,  iii.  88. 
Anhydrite,  iL  95. 
Animal  kingdom,  i.  148. 

heat  and  cold,  iii.  24. 

tissue,  iii  99. 
Antimony,  iii.  185  ;  ii.  90. 
Antinomies  of  reason,  i.  45. 
Antizotc,  iii.  60,  118. 
Aq  transformable  into  HO,  iii  18. 
Aqueous  vapour,  iii  17  ;  ii.  19. 
Arsenic,  iii.  105  ;  ii  71,  90. 
Assimilation,  law  of,  i.  65. 
Atmosphere,  structure  of,  iii.  115. 
Atom,  what,  iii  4  ;  ii.  9  ;  i  128. 
Atomic  heat,  ii  14. 
Atomic  weights,  ii.  39  ;  iii  10. 


Attention,  i  94. 

Attenuation  and  diffusion,  law  of,  i  66. 

Azote,  iii  116. 

Barium,  iii.  46  ;  ii.  90. 

Barytes,  iii.  39. 

Beryllium,  ii  51. 

Bile,  iii  79  ;  i.  149. 

Bismuth,  iii.  105. 

Bizote,  iii.  118. 

Blende,  iii  43. 

Bone  earth,  iii  112. 

Boron,  iii  103  ;  ii  49,  68,  85. 

Borax,  iii.  105. 

Boric  acid,  iii.  104. 

Brine,  iii.  70. 

Bromine,  iii  66 ;  ii.  65. 

Budhism,  i  4. 

(^admium,  iii.  152  ;  ii  83,  90. 

Csesium,  iii.  52  ;  ii.  83,  90. 

Calcium,  iii  48  ;  ii.  83,  90. 

Calcite,  iii.  94. 

Camphor,  iii.  78. 

Carbon,  iii.  72. 

Carbonic  acid,  iii  92. 

Celestine,  iii.  39. 

Cellulose,  iii.  102. 

Chitine,  iii  101. 

CHO  (saccharine),  its  three  fonns,  ii.  21 

73  ;  iu.  82. 
Chloral,  iii.  83. 
Chlorine,  iii.  63 ;  ii.  65,  90. 
Chlorhydric  acid,  iii.  65. 
Chloroform,  iii.  88. 
Oholesterine,  iii.  80. 
Classification,  i  99. 
Clay,  iii,  134. 
Cloud,  iii.  25. 

the  serene,  iii.  25 
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Cloud,  the  rain,  iii.  25. 

Comets,  ii.  36. 

Common  lime,  its  value,  i.  58. 

Conservation  of  energy,  i.  2. 

Copper,  iii.  124. 

Cosmical  law,  i.  65. 

Creation,  theory  of,  i.  63. 

its  original  state,  i.  117. 
Culinary  salt,  iii.  70. 
Cryolite,  iii.  184. 
Cyanogen,  iii.  75. 

Development,  theory  of,  i.  111. 

of  metals,  iii.  149. 
Dialectic,  i.  104. 
Diamond,  iii.  74 ;  ii.  67. 
Discovery,  i.  109. 
Divine  attributes,  i.  60. 
Dodecahedron,  iii.  8  ;  ii.  69. 
Dyslysine,  iii.  79. 

Earths,  the  alkaline,  iii.  47. 
Earth's  crust,  ii.  86  ;  i.  145. 
Elements,  classification  of,  ii.  90. 

enumeration  of  principal,  iii.  3. 
Elasticity,  ii.  12. 

Electro-magnetism  of  molecules,  ii.  26. 
Epsom  salt^  iii.  50. 
Essential  oils,  iii.  79. 
Ethers,  iii.  89. 

Felspar,  iii.  140. 
Flesh,  iii.  160. 
Fluorine,  iii.  27 ;  ii.  90. 
Fluor-spar,  iii.. 27. 
Formic  acid,  iii.  90. 

Galena,  iii  43, 151. 
Gem  metals,  ii.  51. 
Generalisation,  i.  100. 
Geology,  ii.  86  ;  i.  144. 
Gold,  iii.  165 ;  ii.  83,  90. 
Gravitation,  ii.  11  ;  i.  131. 
Green  vitriol,  iii.  129. 
Gypsum,  iii.  41. 

Halogens,  iii.  63. 
Heat,  ii.  14. 

capacity  for,  ii.  19. 
Hepatic  system,  i.  149. 
Honeystone,  iii.  89. 
Hornblende,  iii.  145. 
Humus,  iii.  85. 
Hydro-carbon,  iii.  76. 
Hydrochloric  acid,  iii.  65. 
Hydrogen,  iii.  14;  ii.  18,  46,  60,  87. 

the  tetratom,  iii.  15. 

the  hexatom,  iii.  16. 
Hydrosulphuric  acid,  iii.  34. 
Hylagen,  ii.  47;  iii.  14. 

Ice  molecule,  iii.  26. 
Icosahedron,  iii.  8 ;  ii.  59. 
Idea,  i.  85. 


Ideals,  i.  101. 

Imagining,  i.  108. 

Indication  of  the  author*s  theory,  ii.  1 . 

Individuation,  law  of,  i.  65. 

Inductive  judgment,  i.  98. 

Indium,  iii.  152. 

Inertia,  ii.  9. 

Inosic  acid,  iii  160. 

Iron,  iii.  122 ;  ii.  90. 

Kyanite,  ii.  72. 

Lead,  iii.  151 ;  u.  53,  83,  90. 
Leibnitz,  i.  2. 
Lithium,  iii.  66. 

aeriform,  ii.  53,  80. 
Lime,  iii.  48. 

Magnesia,  iii.  48. 

Mauc  acid,  iii.  90. 

Marsh  gas,  iii.  73;  ii.  23,  65,  81. 

Material  world,  i.  128. 

Matter,  iii.  5;  ii.  xiv.  of  Introd. ;  i.  131. 

why  volatile,  ii.  80. 
Mechanical  dynamism,  i.  1. 
Memory,  i.  97. 
Mercury,  iii.  154 ;  ii.  67,  83. 
Metals,  iii.  149. 

classification  of,  ii.  83. 
Metallic  and  non* metallic,  why,  ii.  76. 
Methylic  spirit,  iii.  87. 
Molecular  action,  its  course  and  consum- 
mation,  ii.  31. 

morphology,  iii.  1  ;  ii.  jxissim. 
Molecules,  iii.  6. 
Molybdenum,  ii.  83,  90. 
Mythology,  i.  92. 
Myo-neuro-cerebral  system,  i.  151. 

Nature,  i  144. 

Napthaline,  iii.  123. 

Nebulffi,  ii.  36. 

Nickel,  iii.  123. 

Nitric  acid,  &c.,  iii.  119 ;  ii.  64,  69. 

Obligation,  its  nature,  i.  77. 

Oil  of  vitriol,  iii.  40. 

Oleiiant  fjjas,  iii.  75. 

Olivine,  iii.  147- 

Oxygen,  iii.  19,  31 ;  u.  22,  30,  47. 

gas,  iii.  19. 
Oxides,  metallic,  ii.  53. 
Ozone,  ii.  48,  92. 

Passage  from  the  material  to  the  spi- 
ritual, i.  139 ;  ii.  xv.  of  Introd. 
Parsimony,  law  of,  i.  82. 
Perception,  i.  86. 
Pearl,  iii.  64. 
Phosphorus,  iii.  110;  ii.  71,  90. 

chlorides  of,  ii.  70. 
Potassium,  iii.  52 ;  ii.  80. 
Primal  elements,  iii.  6. 
Proteiue,  ii.  99. 
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Rock  oil,  iii.  76. 
salt,  iii.  65. 
Rubidium,  iii.  52 ;  ii.  83,  90. 
Rhythm,  ii.  12  ;  i.  42. 
Retention,  i.  97. 
Ruby,  ii.  72. 
Rock  crystal,  ii.  72. 
Rain  drop,  iii  25. 
Reasoning,  i.  106. 

Relation  of  the  material  to  the  setherial, 
iii  4 ;  i.  128. 

Saccharine  element,  iii.  90,  101. 

Salt,  iii.  65. 

Sapphire,  ii.  72. 

Scholium  of  the  Principia  of  Newton, 

i.  62. 
Scientific  method,  i  15. 
Selenium,  iii  43. 
Self-manifesting  power,  i  30. 
Sensibility,  i.  30. 
Sea-water,  iii.  66. 
Seeming  conflicts  in  nature,  ii.  xviii.  of 

Introd. 
SiHca,  iii.  134. 
Silicia,  ii.  57. 
Silicic  acid,  iii.  94. 
Silver,  iii  163 ;  u.  83,  90. 
Sodium,  iii.  52. 
Specific  gravities  deduced,  iii.  27  ;  ii.  63, 

64,  &c. 
Spencer,  Herbert,  his  views,  i.  9. 
Spirit,  i  71.  , 

Sponge,  shell,  and  bone  acids,  iii.  94. 
Steam,  iii.  17.  < 

Substance,  one  finite,  i.  70. 


Sugar,  iii.  98 ;  ii.  72. 
Sulphic  acid,  iii  37. 
Sulphur,  iii.  31. 
Sulphurate,  iii.  38. 
Sulphuric  acid,  iii.  89. 
Sulphurous  acid,  iii.  84. 
Syllogism,  i  100. 

Tartar,  iii  91. 
Tartaric  acid,  iii.  91. 
Tellurium,  iii.  43 ;  ii.  90. 
Terminology,  ii.  75. 
Tetrad,  iii.  6. 
ThaUium,  iii.  153. 
Tin,  iii.  152. 
Tissue,  genesis  of,  iii.  97. 

transformation  of,  iii.  100. 
Tungsten,  ii.  90. 
Types  of  metals,  ii.  83. 

Unit  of  atomic  weight,  ii.  9. 
Unification,  law  of,  i  65. 
Ultimate  elements,  iii.  6. 
Urea,  iii.  101. 
Uric  acid,  iii.  160. 

Vanadium,  iii.  107. 
Vegetable  kingdom,  i.  147. 

Water,  iii.  23 ;  ii.  61. 

fixed,  iii.  22. 

flowing,  iii.  23. 
Will,  i  35. 

Zinc,  iii.  43,  150. 
Zote,  iii.  46 ;  ii  95. 


EXPLANATION  OF  THE  PLATES. 


Plate  I. — If  the  material  universe  be  taken  sm  consisting  of  separate  elements  of 
physical  force,  matter,  or  units  of  weight,  all  of  them  being  similar  to  each  other, 
then,  these  elements  or  units,  on  being  subjected  to  a  law  of  synthesis,  on  the  prin- 
ciple of  order  or  symmetry  (which  is  found  both  mathematically  and  experimentally 
to  be  that  of  statical  equilibrium  among  equal  and  similar  forces)  give  as  their 
earliest  constructions  such  molecules  as  are  here  (very  imperfectly)  repre^nted  (the 
white  points  indicating  the  centres  of  the  elemental  forces,  the  white  lines  between 
them  the  ultimate  resultants  in  these  directions  of  their  reciprocally  attractive  and 
repulsive  enei^gies,  and  the  black  region  around  these  nuclei  the  nearest  portions  of 
their  setherial  atmospheres  or  dynamospheres) . 

There  is  first  given  the  tetrad,  fig.  i.  (see  J.  Boscovich,  Theoria,  Phil.  Nat.  p.  ii. 
§  239).  This  tetrad  forthwith  improves  its  condition  as  a  mobile  or  separable 
element,  either  (1)  by  doubling  into  the  bitetrad  (or  hylagen),  fig.  ii. ;  or  (2),  by 
taking  another  unit  of  weight  into  union  along  with  itself,  as  in  fig.  in.  (hydrogen). 
And  by  the  aggregation  of  one  or  other  of  these  two,  or  of  both  together,  in  numbers 
determined  by  their  own  forms  (atomicity^  and  by  the  law  of  symmetry,  elementa 
representing  all  those  which  are  treated  or  in  chemistry  may  be  constructed. 

One  of  fig.  III.  has  five  points  suitable  for  the  attachment  of  some  other  element. 
When  to  each  of  these  five  one  of  fig.  ii.  is  attached,  and  the  resulting  combination 
has  settled  into  its  form  of  greatest  symmetry,  there  results  fig.  xi.  Its  weight  is 
H  +  5¥=5  +  6x8  =  6  +  40=^l  +  8  =  9.  Now  this  is  the  weight  of  an  unit 
volume  of  common  vapour  when  an  unit  volume  of  H  is  unity !  Its  form  is  also 
hexagonal,  and  thus  it  explains  the  most  characteristic  natural  phenomena  of  the 
aqueous  element.  But  it  is  dimorphous ;  and  hence  it  explains  the  characteristic 
and  very  varied  chemical  phenomena  of  moisture.  Thus,  wnen  called  upon  to  enter 
into  umon  with  an  element  of  the  pentagonal  series  of  forms,  such  as  figs.  rv.  or  v. 
(to  which,  being  itself  hexagonal,  it  is  unconformable),  it  can  assume  the  form  of 
fig.  XII.  Now  n^.  XII.  answers  completely  to  the  chemical  conception  of  HO,  and 
may  possibly  be  msulable  as  its  double  H(S)H  (for  this  is  symmetrical),  that  is,  in 
ordinary  chemical  symbols,  as  H.0,  in  which  the  unit  volume  of  0  is  16  when  thai 
of  H  =  1.  Moreover,  each  of  these  two  forms  of  the  aqueous  element  tends  to 
develope  the  other,  giving  often  in  nature  a  combination  of  both,  the  resultant  lines 
of  which  are  given  in  fig.  xv.  PI.  II.,  introducing  organic  molecules. 

But  five  doubled  tetrads  (fig.  ii.)  may  unite  symmetrically  not  only  by  their 
facets,  thus  generating  oxygen,  but  by  their  edges  also,  thus  generating  sulph 
(fig.  xvii),  and  its  tetratom  sulphur,  &c.  (figs,  xviii.,  &c.),  also  ultimately  some 
metals  (fig.  v.) 

Plate  II. — Bitetrads,  in  sets  of  five,  may  also  unite  otherwise  than  poles  to 
equators,  by  their  facets  or  by  their  edges,  as  described.  They  may  unite  so  that 
a  homoloffous  edge  in  each  may  be  a  common  axis  of  the  combination,  fig.  i. 
(lithhium).  But  this  structure  is  dissymmetrical  both  in  its  axis  and  in  its  outward 
form.  It  is  therefore  uninsulable  by  itself.  But  the  polar  regions  of  the  atom  of 
oxygen  are  perfect  moulds  for  it,  or  coupling  joints  for  two  or  four.  Hence  of  this  dis- 
symmetrical element,  one  or  more,  may  be  insulated  along  with  oxygen,  and  sepa- 
rated as  undecomposable  suboxides,  single  or  double,  figs.  ii.  and  in.  (sodhium, 
potashium). 

In  conseauence  of  its  double  dissymmetry,  however,  it  must  be  secularly  subject 
to  a  twofold  reduction,  emitting  one,  and  ultimatly  two,  atoms  of  hydrogen,  and 
losing  weight  proxK)rtional.  In  the  first  instance  it  establishes  symmetry  of  axis, 
but  retains  its  external  (semi-metallic)  form,  fig.  i. ;  its  atomic  weight  7  when  H  =  1 
(lithium).  In  the  second  instance  it  recovers  external  symmetry  also,  but  with 
loss  of  the  5-fid  or  metallic  pole,  fig.  xvii.,  its  atomic  weight  now  reduced  to  6 
when  H  =  1  (carbon).  But  both  the  unreduced  and  the  rally  reduced  may  be 
combined,  as  in  fig.  xi.  (chlorine). 

The  three  last  figures  in  this  plate,  when  compared  with  the  three  in  the  middle 
at  the  top,  may  be  taken  to  illustrate  the  difference  between  the  true  organic  pro- 
ducts of  vital  action,  commonly  so  considered,  and  those  which  are  merely  chemical. 
In  merely  chemical  products  carbon-and-hydrogen-forma  are  only  united  by  their 
ix)les  (see  figs,  xii.,  xiii.,  xxiv.).  In  truly  organic  products  they  are  united  by 
their  et^uators  (see  nascent  cellulose,  indigo,  kc. ). 
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PEEFACE. 


In  this  concluding  Part  of  "  A  Sketch  of  a  Philosophy "  (and  in  the 
preceding  Parts  no  less),  the  views  commonly  held  on  the  same  suhjects 
have  scarcely  ever  been  placed  in  contrast  with  those  which  are  here 
advanced,  or  the  evidence  in  favour  of  either  balanced.  Oar  philosophy 
has  been  presented  to  the  reader  mainly  as  a  cycle  of  thought,  arising 
out  of  an  unity,  given  by  consciousness  as  a  reality,  which  developes 
into  variety,  and  which  as  it  flows  is  met  in  its  course  by  Nature  verify- 
ing  it  on  all  hands  in  actual  phenomena.  With  these  phenomena  the 
reader  is  supposed  to  be  well  acquainted,  so  as  to  be  able  on  Ids  own 
suggestion  to  connect  together  our  deduction  or  development  with  the 
corresponding  phenomenon  as  a  verification.  For  the  author  to  have 
gone  on  verifying  as  he  proceeded  would  have  required  many  volumes, 
and  such  an  interruption  of  investigation  as  would  have  made  it  im- 
possible to  accomplish  what  he  believes  that  he  has  accomplished. 

If  it  be  asked  what  this  is,  the  answer  is,  that  the  student  of  science 
by  admitting  three  fundamental  ideas — (1.)  An  Infinite  and  Perfect 
Being  the  fountain  of  all;  (2.)  finite  Being,  His  creation,  and  as  it 
were  His  shadow,  given  by  His  breath  in  space  and  time ;  and  (3.) 
the  Law  of  Assimilation,  the  cosmical  law,  the  sole  law  of  nature, 
whether  matter  or  spirit — the  student  in  science — ^may  save  himself  the 
time  and  trouble  of  acquiring  a  vast  number  of  technicalities  and  for- 
mulae, and  much  besides  that  commonly  goes  by  the  name  of  science, 
and  proceed  at  once  to  explain  in  a  manner  satisfactory  to  himself,  if  he 
be  free  from  bias  due  to  antecedent  training,  the  most  part  of  what  he 
reads  about  or  observes  around  him — provided  his  observation  or  nar- 
rative be  accurate,  and  in  any  measure  proportional  in  quantity  to  the 

whole  of  what  he  proposes  to  explain. 
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And  here  the  poedbility  of  much  saving  and  snoceBs  may  perhaps  be 
made  to  appear  probable  even  in  a  few  words,  by  stating  in  immediate 
contrast  the  general  features  of  the  science  of  the  day,  so  manifold  and 
often  so  conflicting,  with  the  few  principles  which  are  insisted  on  in 
this  and  in  the  three  preceding  Parts. 

I.  Instead  of  postulating  many  kinds  of  natural  substances  essentially 
different  from  each  other,  such  as  spirit,  and  aether,  and  matter  of  some 
sixty-three  different  kinds,  each  kind  with  its  own  essential  properties, 
our  philosophy  postulates  only  one  kind  of  finite  substance,  and  that 
with  no  intrinsic  properties  at  all,  but  finitude  as  to  quantity,  and  self- 
manifesting  power,  that  is,  existence,  using  the  term  plulologically. 

II.  Instead  of  attempting  to  explain  the  phenomena  of  the  intellec- 
tual, the  moral,  and  the  material  universe,  on  the  supposition  that  the 
original  ground  of  all  is  dead  matter  and  force,  or  force  alone  so 
mechanically  constituted,  that  its  mode  of  action  may  be  defined  in  a 
mathematical  formula — a  basis  for  investigation  by  which  the  highest 
and  most  important  phenomena  of  all,  those  of  intelligence  namely,  can 
be  even  recognised  surreptitiously  only,  and  can  be  accounted  for  in  no 
degree,  and  are  thereforo  naturally  thrown  into  the  background  and 
disparaged,  while  yet  they  are  plainly  the  most  obtrusive  of  all  pheno- 
mena, and  indeed  constitute  that  realm  in  which  all  philosophy  and 
science,  and  in  which  alone  any  philosophy  and  science  can  be  pursued — 
we  open  our  lines  in  this  very  field  of  intelligence  in  which  we  find  our- 
selves at  first,  and  in  the  light  of  which  we  are  inexorably  required  to 
view  aU  things  from  first  to  last;  and  invoking  from  the  depths 
of  our  own  consciousness  the  affirmation  of  intelligence  in  perfection 
somowhero  else  than  in  ourselves,  we  posit  as  the  first  word  and  prin- 
ciple of  our  philosophy,  a  Perfect  an  Infinite  Being,  possessing  without 
limitation  or  defect  those  attributes  which  our  intellectual  and  moral 
naturo  mirrors  in  an  imperfect  degree.    Thus  finding  that  at  the  foun- 
tain-head all  is  life  and  reason,  we  escape  the  hopeless  inquiry  which 
is  now  agitated  with  such  conflicting  evidence  and  argument,  as  to 
whero  and  how  the  living  begins  to  appear  among  the  dead,  and  why 
nature  manifests  reason  every  whero. 

III.  Instead  of  a  continually  increasing  crowd  of  so-called  laws  of 
naturo,  rational  or  empirical,  it  follows  from  what  has  been  stated  that 
but  one  law  is  to  bo  expected  for  the  whole  universe ;  and  this  we 
maiiitaiu.     For  how  could  the  finite  substance  of  creation  be  actuated 
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otherwise  than  so  as  to  embody  and  to  body  forth  the  will,  that  is,  the 
activity  of  the  being  and  attributes  of  the  Creator,  so  far  as  the  finite 
can  embody  and  manifest  the  Infinite.  The  finite,  considering  that  it 
liyes  and  moves  and  has  its  being  in  the  Infinite,  which  is  Infinite 
Power,  sorely  cannot  but  assimilate  itself  as  far  as  possible  to  the 
Infinite,  and  manifest  in  itself  His  being  and  attributes.  The  mere 
substance  of  creation,  viewed  as  apart  from  the  Creator,  must  be 
wholly  amorphous,  so  to  speak,  and  passive — wholly  plastic  and 
assimilative.  Hence  the  law  and  economy  of  the  cosmos  must  be 
Assimilation  both  subjective  and  objective. 

Let  it  not  be  thought  that  if  such  be  the  only  law  both  for  spirit  and 
body  and  all  things,  there  must  have  resulted  in  creation  universal 
sameness,  long  before  the  present  epoch,  if  not  from  the  very  first. 
No;  by  assimilation  to  the  Creative  Will,  spirit  comes  to  be  pos- 
sessed of  a  measure  of  individualised  power  and  liberty,  which  main- 
tains variety  and  difference  in  the  spiritual  sphere ;  and  body,  having 
to  exist  in  space  and  time,  that  is,  in  positions  and  moments  present- 
ing essential  and  endless  differences,  there  results,  along  with  a  discover- 
able tendency  to  similarity  everywhere,  such  a  variety  as  nature  actually 
displays,  and  the  universe  is,  as  we  find  it  to  be,  a  cosmos  or  harmony. 

Of  this  cosmical  law — the  law  of  assimilation — some  of  the  most 
immediate  results  are  these  : — 

(a.)  In  virtue  of  the  omnipresence  and  imminence  everywhere  along 
with  unity  everywhere  of  the  Infinite,  there  result  in  the  finite  mind  the 
two  grand  processes  of  distribution  or  analysis  and  association  or  synthesis 
by  which  all  logical  thought  is  at  once  developed  and  regulated  (and 
that  of  course  by  the  law  of  assimilation);  and  in  the  finite  substance 
generally  there  arise  the  properties  of  divisibility  and  confluence. 

(b.)  In  virtue  of  the  spirit-nature  of  the  Infinite,  the  first-born  of 
creation  is  a  world  of  spirits.  And  this  world,  for  the  reason  assigned 
in  the  last  paragraph,  is  a  hierarchy,  which,  being  first  constituted  in 
fulness  of  attribute,  afterwards,  under  diffusive  or  analytic  agency, 
descends,  expands,  and  (being  finite)  attenuates,  until,  simulating  omni- 
presence, it  vanishes  into  the  universal  cether  or  realm  of  light,  thus 
providing  for  its  inhabitants  a  congenial  dwelling-place  and  home. 

(c.)  But  why,  it  may  be  asked,  are  not  the  elements  of  the  finite 
substance,  which  is  essentially  spiritual,  after  having  been  attenuated 
into  the  osthorial,  not  confluent  into  monads  possessing  mental  powers 
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again  as  fast  as  they  are  ledaoed  to  miniina,  so  that  an  abode  haying 
been  once  proTided  in  the  leahn  of  light  for  the  world  of  spihts,  the 
whole  creation  may  consist  of  sentient  beings  only,  and  the  sustained 
voice  of  the  universe  be  nniversal  enjoyment  1  To  this  the  answer  is, 
that  IQ  virtue  of  the  self-assimilative,  and  therefore  self-conservative, 
power  of  the  astherial  elements,  synthesis  or  aggregation  can  only  take 
place  by  juxtaposition  and  not  by  confluence,  until  the  nebular  speck 
resulting  has  attained  a  certain  bigness  and  pressure  towards  its  coitre. 
And  when  this  bigness  has  been  reached,  and  confluence  in  the  centre 
does  take  place,  the  monad  resulting  is  still  too  feeble  to  have  recovered 
mental  powers,  and  can  only  manifest  such  mechanical  powers  that^  taken 
along  with  its  generating  atmosphere  of  aether,  this  new  order  of  being, 
this  new  unity,  constitutes  the  material  element. 

(d.)  But  though  the  immediate  and  direct  birth  of  spirits  out  of 
8Bther  or  the  matter  of  light  in  which  the  spirit-world  dwells,  be  thus 
prevented  by  the  genesis  of  matter  instead,  yet  the  restoration  to  the  spirit- 
world  of  all  the  substance  beyond,  the  overflow  in  ssther,  ia  not  frus- 
trated. The  synthetic  action  which  gives  to  nature  the  material  element, 
goes  on  in  the  matter  generated  until  a  scaffolding  (in  our  planet  the 
myo-cerebral  apparatus)  is  erected  by  which  such  a  large  and  powerful 
volume  of  unified  organised  aether  is  upheld  for  years,  that  there  is 
given  by  conflueuce  in  its  focus  of  action  a  monad,  constituted  by  such 
quantity  and  energy  of  substance  or  force  (which  are  the  same)  that 
psychical,  ultimately  as  in  man,  spirit-power  is  restored;  in  fine,  there 
is  a  spirit  adequate  even  to  mirror  the  attributes  of  the  Infinite,  while 
the  mode  of  its  birth  and  education  secures  its  being  in  harmouy  with 
the  material  economy,  as  long  as  the  organism  is  its  home. 

Thus  the  created  substance,  after  a  lapse  to  a  certain  extent  into 
matter,  that  is,  into  the  apathetic  and  the  dead,  is  raised  to  life  or  spirit 
again,  and  becomes  capable  of  new  enjoyments,  in  aspiring  towards  the 
ever-blessed  One,  the  author  of  all. 

Our  philosophy  thus  retains  all  the  facilities  of  materialism  and 
pantheism  in  explaining  phenomena,  and  contains  within  itself  the 
theory  of  evolution.  But  it  accuses  these  views  of  a  want  of  extent 
co-ordinate  with  that  of  reality,  and  affirms  that  a  philosophy  adequate 
to  satisfy  reason  must  have  as  its  first  word  an  Infinite  Omnipresent 
Intelligent  Being. 
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Natural  science  as  commonly  cultivated  at  present  is  calculated  to  sup- 
press the  spirit  of  adoration,  which  is  a  great  loss  both  to  the  enjoy- 
ment and  the  intellectual  and  moral  culture  of  the  student,   .  .       1 

The  occasion  for  adoration  is,  howerer,  stronger  now  than  ever  it  has  been 
before,  inasmuch  as  the  knowledge  both  of  the  mode  of  the  creation 
and  the  admirable  structures  and  functions  and  the  harmonious  cor^ 
relations  of  natural  objects,  is  more  complete,  .  .  .2 

This  illustrated  by  the  function  of  respiration  viewed  in  the  light  of  the 
recently  revived  doctrine  of  the  conservation  of  energy,  .  3 

We  are  also  in  a  condition  now  to  solve  many  previously  embarrassing 
questions,  such  as — ^the  complication  of  organs  needed  for  the  assimila- 
tion of  food  in  the  most  gifted  animals,  in  man,  for  instance,  com- 
pared with  that  in  simple  animals,  as  Amoeba,  &c. — the  apparition 
of  life  in  nature  everywhere  that  its  maintenance  is  possible,  &c. — 
The  popular  controversy  on  this  subject  takes  it«  rise  in  the  mistake 
of  biologists,  who  are  always  seeking  the  living  among  the  dead, 
whereas  at  the  fountain-head  all  is  life— The  Ever- living  One,  6 

CHAPTER  II. 

THB  PRSTALENOE  OF  LIFE  IN  NATURE  PAST  AND  PRESENT. 

The  naked  eye  gives  no  idea  of  the  extent  to  which  life  exists  in  our 
planet.  The  microscope  and  the  minute  examination  of  the  strata 
make  it  difficult  to  say  where  life  may  not  still  exist,  or  have  existed 
in  some  former  epoch.  Not  a  drop  of  water  can  be  found,  unless 
quite  recently  distilled,  but  to  the  eye-sight  when  duly  assisted,  or  to 
chemical  reagents,  it  either  shows  actual  life  or  else  ammonia,  which 
is  usually  held  to  bespeak  antecedent  life,  .10 

The  air  also  is  found  to  be  charged  with  living  beings  and  things — ova 
and  spores,  it  is  said ;  but  if  so,  why  not  the  developed  forms  of  spores 
and  ova  also,  just  as  the  sea  contains  fishes  as  well  as  their  ova? 
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PLunly  aacli  quick  aerial  beings  could  never  be  caught  alive,  and  if 
caught  at  aU,  then  only  as  shriyelled  remains  sure  to  be  mistaken 
for  oya  or  spores,  ....... 

Also  the  dark  depths  of  the  ocean  are  carpeted  with  living  bdugs,  often 
of  exquisite  forms  and  bright  colours,  these  depths  being  no  doubt 
lighted  up  by  them  in  some  measure,  .  .11 

Happily  for  science,  many  Protozoa  have  stony  skeletons,  which  endure  after 
life  has  departed  even  for  unknown  ages.  And  so  abundant  every< 
where,  and  so  deep  down  in  the  earth's  crust,  are  their  siliceous  and 
calcareous  skeletons  found,  and  so  decidedly  and  rapidly  does  geolo- 
gical discovery  move  in  this  direction,  that  it  already  suggests  the 
thought  whether  the  whole  crust  of  the  earth  may  not  have  originally 
been  an  excretion  or  secretion  of  life,  .11 

Such  a  conception  is,  indeed,  incompatible  with  the  popular  chemical 
hypothesis  that  there  are  original  inorganic  as  well  as  organic  in- 
transformable  elements.  But  that  hypothesis,  resting  as  it  does  on 
the  supposition  that  the  analytic  and  transmuting  power  of  the 
chemist,  in  his  little  way  and  day,  is  as  powerful  as  that  of  nature  in 
her  grand  secular  cosmical  energy,  cannot  stand  much  longer,  12 

But  it  is  not  incompatible  with  the  nebular  hypothesis.  On  the  contraiy, 
in  keeping  with  the  well-known  veiy  gradual  course  of  nature  when 
her  proceedings  are  normal,  condensation  of  the  primaeval  vapour  may 
have  taken  place  so  slowly,  that  the  primseval  temperature  pos- 
sibly should  just  have  been  that  which  was  most  congenial  for  the 
organisms  to  which  existence  was  then  to  be  awarded ;  while  yet,  after 
condensation  had  proceeded  a  certain  length,  the  heat  about  the 
centre,  resulting  from  the  fall  and  the  pressure,  would  be  sufficient 
not  only  to  forbid  life  there,  but  to  fuse  together  and  obliterate  aU 
traces  of  antecedent  life  in  those  regions,  and  leave  stony  matter  only,     12 

It  is,  however,  also  consistent  with  expectation,  that  mineral  matter  (that 
is,  matter  composed  of  molecules  so  stable  as  to  be  incapable  of  life) 
may  have  had  a  dry  or  meteoric  origin  from  the  first,  .  .13 

The  vast  extent  of  organisation  in  our  world,  and  of  its  obliteration  by 

metamorphic  action,  is  here  illustrated  by  ample  quotations, .  .14 

Vegetable  life  is  not  of  so  old  a  date  as  microscopic  animal  life,    .  .     20 

CHAPTER  III. 

INDICATIONS  OP  A  CERTAIN  RECURRENT  FORM  (tHE  NAKED  OR  APPEN- 
DICULATED  CELL)  AND  OF  CERTAIN  RECURRENT  NUMBERS 
(12  +  20  =  32)  IN  LIVING  BEINGS  AND  THEIR  PARTS. 

To  the  eye,  when  armed  by  the  most  powerful  microscope,  the  mature 
forms  of  the  lowest  and  simplest  animals  (Oregarina,  AmGeba,  when  in 
repose)  appear  quite  similar  to  ova,  though  the  latter,  instead  of 
being  mature  forms,  develope  into  the  moat  highly  organised  animals,     21 
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Hence  the  nseleesness  of  the  bodily  eye  for  imparting  a  knowledge  of  stmo- 
ture,  and  the  neoeasity  of  having  reoourse  to  the  mind's  eye^  the 
interpreting  power,  reason.  But  ocular  vision,  when  rightly  inter- 
preted, gives  a  just  idea  of  external  form,  .22 

The  form  in  the  simplest  organisms,  when  they  are  at  rest  or  imprisoned 
but  not  pressed  upon,  tends  to  be  spherical  or  cellular,  and  usually 
contain  a  nucleus,  often  a  nucleolus,  but  without  appendages. 

When  organisms  are  active,  or  exist  free  in  a  congenial  medium,  they 
tend  to  depart  from  the  spherical  in  form,  and  usually  have  append- 
ages, cilia,  peeudopodia,  tentacula,  Sec,  as  in  spores,  Actynophrys 

When  their  weighty  or  the  attraction  of  the  walls  of  the  containing 
medium,  leads  to  their  fixation,  then  instead  of  the  spherical  there  is 
given  only  the  hemispherical,  a  cup  or  saucer  shape  with  appendages 
around  the  rim,  as  in  Hydra-tuba,  Polypes,  Ac,  .24 

But  living  matter  soon  gives  dead,  that  is,  stable  or  untransformable, 
that  is,  mineral  matter,  silica,  lime,  &c.  By  this  the  forms  of  animals 
otherwise  too  soft  to  have  more  than  an  ephemeral  or  microscopic 
existence  are  supported,  so  that  the  species,  especially  in  a  community, 
may  become  lasting  and  large  (Rhisopoda,  corak,  &c.),  25 

Since  the  accumulation  of  dead  or  mineral  matter  thus  produced  by  life 
must,  in  the  course  of  the  all  but  infinite  ages  during  which  our  planet 
has  existed  (itself  one  of  the  sphere-afiecting  forms  of  nature),  be 
inconceivably  immense,  may  it  not  be  aigued  that,  like  its  ofispring, 
the  primeval  deep  too  has  come  in  this  way  to  acquire  a  concrete 
shell  or  crust  ?    An  Orbis  terrarum  like  the  Orbulina  universa !        .26 

In  the  march  of  scientific  knowledge  the  seemingly  ridiculous  is  often  the 
prelude  of  general  acceptance  and  admiration.  (Antipodes  how  ridicu- 
lous !    The  sun  the  centre  of  the  system,  how  ridiculous !) 

Molecular  synthesis  has  a  tendency  to  give  not  only  a  typical  form  but 
typical  numbers  of  parts  or  organs  in  that  form. 

The  law  of  action  and  reaction  in  systems  composed  of  perfectly  elastic 
elements  tends  to  develope  their  corresponding  parts  in  sets  of  4,  8, 
and  the  doubles  of  the  same  series ;  around  a  centre  as  in  tetraspores, 
coral  polype,  &c.,  or  around  an  axis,  as  in  most  crystals,  30 

But  this  does  not  account  for  the  selection  which  nature  makes  of  certain 
of  these  multiples  to  the  neglect  of  others.  Of  these  the  most  prevalent 
when  the  development  is  complete  is  32.  Thus  among  the  feet  of 
nature,  peristomes  of  mosses,  Hypnum,  Bryum,  &c.  At  the  head 
of  nature,  in  man,  the  teeth,  the  cerebro-spinal  or  knotted  nerves 
(including  the  5th),  &c.  Extensive  observation  shows  that  this 
number  is  not  simply  one  of  the  series  4,  8,  &c.,  but  is  the  sum  of 
5  X  4  »  20  and  12.  This  is  illustrated  by  reference  to  the  numbers 
of  milk  and  permanent  teeth  in  man,  &c.,  of  articulations  in  the 
axis,  of  limbs,  and  bones  in  the  limbs  of  animals,  and  of  parts  in  the 
fructification  and  general  structure  of  plants,  .31 
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Bat  the  utter  distaste  of  the  natoraliste  and  chemists  of  the  preseot 
moment  for  such  enquiries  dissuades  from  lengthened  statements,  32 


CHAPTER  IV. 

THE  THEORY  Of  DEVELOPMENT.      ITS  DEFECTS.      THE  CONDITIONS  OF  ITS 

COMPLETENESS. 

Design  often  appears  at  once  in  nature,  and  that  beneficent.  But  some- 
times  design  does  hot  appear,  and  where  it  does  it  seems  cruel. 
Such  an  aspect  of  nature  is  embarrassing  to  reason,  and  painful,        .    33 

The  institution  of  the  spherical  as  the  hjbemating  form  for  an  organism 
or  morsel  of  delicate  substance,  which  needs  protection  in  the  midst 
of  its  environments,  and  which  is  also  to  be  capable  of  a  full  play 
of  form  and  deployment  of  life  when  its  environments  are  not  danger- 
ous to  it,  is  manifestly  a  most  wise  and  benignant  design,        .  .    34 

But  no  reason  appears  with  regard  to  organisms  for  the  selection  of  tl^ose 
numbers  which  have  been  indicated  (12  +  20  =  32)  in  preference 
to  others  which  are  as  frequently  employed  in  human  art,      .  34 

Often  also  when  design  appears,  it  seems  cruel,  as  in  camivora,  parasites, 
entozoa,  zymotic  spores  and  ova,  &c.  Hence  many  thinking  men  are 
at  the  present  moment  in  a  state  of  bewilderment  as  to  the  origination 
of  nature,  many  affirm  entire  nescience,  .  .  .35 

In  this  respect  the  theory  of  development  may  be  regarded  as  a  modem 
and  a  scientific  substitute  for  the  ancient  theological  conception  of  a 
Demiargos,  as  such  is  of  value,  and  when  true  to  its  name  and  fully 
developed,  gives  a  pure  theism  both  as  its  first  and  its  last  word,      .     35 

But  this  theory  as  at  present  advocated,  when  viewed  in  reference  to  the 
whole  of  its  sphere,  contradicts  itself,  and  breaks  down  midway  between 
its  termini.  It  proposes  to  trace  all  organic  species  to  one  primal  organ- 
ism, but  that  organism  it  admits  to  be  constructed  by  the  use  of  some 
20  chemical  species,  which  are  held  to  be  essentially  dissimilar  and 
intransmutable  from  the  beginning  and  for  ever !        .  .  .36 

This  theory,  as  a  complete  system  of  thought,  applicable  to  its  whole 
sphere,  implies  that  in  the  first  or  last  analysis,  at  the  origination  or 
complete  dissolution  of  nature,  there  was  or  will  be  only  one  species 
of  matter,  not  some  64,  as  the  chemistry  of  the  present  day  maintains,     37 

Moreover,  beyond  the  world  of  matter  there  is  the  universal  sether.  -It 
belongs  to  the  theory  of  development  to  hold  that  the  material  element 
is  a  development  or  synthetic  product  of  the  setherial,  .     38 

Nor  this  only.  Reason  cannot  rest  in  regarding  the  sether  {a^  medium 
consisting  in  a  multitude  of  separate  particles  devoid  of  all  vision 
and  power  of  designing)  as  the  first  of  all  beings  and  things.  Of 
the  theory  of  the  development  of  living  beings,  when  logically  and 
scientifically  carried  out,  the  first  term  can  only  be  a  living  Being  who 
is  One,  and  who  is  adequate  to  design  the  universe — ^in  a  word,  God,      38 
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CHAPTER  V. 


THE  TRUB  PROTOPLASM  AND  THE  OOSMIGAL  LAW. 

The  objection  to  belief  in  a  creation  by  an  Infinite  Being,  on  the  ground 
of  His  pre-existing  fulness,  and  the  iact  that  a  creation  cannot  but  be 
finite,  and  therefore  imperfect,  vanishes  when  we  consider  the  nature 
of  that  to  which  alone  existence  owes  all  its  value — ^namely,  happiness. 
For  where  one  only  exists,  one  only  can  be  happy ;  while  by  awarding 
existence  to  a  creation,  countless  millions  may,  .  .  .38 

This  theory  of  creation  leads  to  the  inference  that  the  primal  substance  of 
creation  shall  be  a  protoplasm — a  pure  or  simple  living  substance 
wholly  plastic  in  itself,  or,  in  other  words,  assimilative  in  the  highest 
degree  to  the  being  and  attributes  of  the  Creator,  the  Ever-living  and 
the  Ever-blessed  One,  .  .  .  .  .  .40 

Hence  a  cosmical  law — namely,  the  law  of  assimilation  in  its  three 
branches:  viz.,  assimilation — (I.)  to  the  Divine  attributes ;  reason ; 
(2.)  each  individualised  object  to  itself,  both  as  to  space  and  time, 
giving  form  and  structure,  elasticity  and  heredity ;  and  (3.)  all  to  one 
another ;  homology,  implying  occasionally  uselessness,  .  .41 

By  an  appeal  to  this  law  alone  it  is.affirmed  that  all  the  phenomena  of  the 
creation  are  to  be  explained.  Hence  in  nature  generally,  permanence 
of  property  in  a  properly  individualised  object, — that  is,  successive 
assimilation  to  self  as  it  was  at  first,  implying  also  Permanence  of 
Species.  Hence,  species  in  genera,  that  is,  the  reciprocal  assimilation 
of  kindred  or  influentially  assimilative  species ;  and  hence,  ultimately, 
the  general  harmony  of  nature,  that  is,  the  assimilative  influence  of 
each  on  all,  and  of  all  on  each,  .  .  .  .  .42 

Hence  in  the  spiritual  world,  Perception,  which  is  assimilation  of  a  pre- 
cipient  as  such  to  the  object  presenting.  Eemembrance,  which  is  the 
assimilation  of  the  present  to  some  former  state  of  self.  Reasoning, 
which  is  remembrance  of  assimilated  ideas  with  exclusion  of  dissimi- 
lar or  irrelative  ideas.  Imagining,  which  is  remembering  in  frag- 
ments and  at  random,  or  selecting  with  a  view  to  some  other  object 
than  the  representation  of  reality.  Judging,  which  is  the  assimilating 
self  with  ideas  which  are  held  to  have  been  assimilated  to  one  another. 
Idea,  which  is  the  product  of  the  act  of  mental  assimilation.  And  so 
on  with  all  our  Acuities  or  modes  of  mental  action  except  Liberty, 
which  is  the  mind  as  an  agent  assimilating  itself  to  the  Creator  Him- 
self as  the  Supreme  Will,        .  .  .  .  .  .43 

Hence  in  the  physical  sphere.  Attraction,  which  is  the  assimilative  action 
of  atoms  or  masses  as  to.  the  place  they  occupy — a  theory  which  also 
gives  the  law  of  the  inverse  square  of  the  distance.  Elasticity,  which 
is  the  assimilative  action  of  a  form  which  has  been  disturbed  to  its 
previous  form.  Heredity,  which  is  a  secular  elasticity,  or  assimilative 
action  in  successive  individuals  of  the  same  series.  Symm^tryfCutminat- 
ing  iji  sphericity  or  symmetrical  ceUularity,  which  is  the  assimilation 
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of  all  the  parts  or  particles  of  a  form  to  some  one  plane  or  line,  ulti- 
mately some  one  point  within  that  form.  Chemical  and  Eledridal 
Aclion,  which  is  the  ass'miilation  of  dissimilars  by  union  when  it  is 
permitted,  and  the  nisus  at  it  by  assimilatiye  currents  of  force  pass- 
ing between  the  dissimilars  where  union  is  prevented.  And  here 
the  theory  of  voltaic  action  is  given  in  detail, .  .  .47 

By  the  same  law  is  to  be  explained  the  differentiation  of  organisms  in  pro- 
portion as  they  are  to  be  preserved  long  as  concretes,  in  media  and 
under  influences  tending  to  assimilate  or  dissolve  them  ;  as,  for  in- 
stance, a  tender  embryo  which  has  to  resist  the  solvent  action  of  the 
aqueous  medium  in  which  it  lies  for  long,  and  afterwards  to  remain 
concrete  in  air  for  years,  perhaps  under  very  vaiying  temperatures,  &a,    53 

CHAPTER  VI. 

THE  CHARACTERISTIC  OP  EXISTENCE  IS  8ELF-MANIFESTINO  POWER. 

Though  our  philosophy  admits  only  one  kind  of  created  substance  and  one 
cosmical  law,  yet  that  law  acts  between  two  limits  or  poles,  and  by 
two  modes  which  are  the  oppositea  of  each  other.  Hence  nature  la  a 
V  web  in  which  unity  and  multiplicity,  identity  and  difference,  are 
everywhere  interwoven,  so  that  while  the  variety  is  all  but  infinite, 
all  is  harmony  and  beauty,       .  .  .  .  .  .54 

The  essential  charaoteriatic  of  existence  is  that  which  the  t«rm  implies — 
standing-out-neas  or  self-manifesting  power,  .  .  .  .54 

As  to  the  distance  from  its  centre  or  its  visible  parts  to  which  an  object  can 
manifest  itself,  no  limits  in  space  can  be  discovered  But  interven- 
ing matter  intercepts  the  self-manifesting  power  of  more  remote 
objects  and  eclipses  them,  as  the  iron  of  an  iron  ship  intercepts  the 
magnetic  action  of  the  terrestrial  poles  to  a  needle  in  the  ship's  hold,     55 

As  ail  objects  exist  in  the  aether  as  their  ambient  medium,  Uiey  assimilate 
it  around  them  more  or  less  to  themselves.  And  where  there  is  dis- 
similarity between  objects  (which  has  been  shown  to  be  the  condition 
of  energetic  reciprocal  action),  as  between  a  luminous  object  and  a 
dark  object,  a  planet  or  any  illuminated  object,  for  instance,  and  a 
choroid  or  eye,  this  assimilative  action  may  be  continued  in  setherial 
rays  to  incalculable  distances,  as  between  the  stars  and  the  eye,         .     56 

But  as  the  aether  must  act  according  to  the  laws  of  inertia  or  mechanical 
motion,  the  forms  of  external  objects  can  only  be  given  to  the  eye  in 
projection.  The  true  perception  of  them,  proper  to  their  own  self- 
manifesting  power,  can  only  be  made  out  by  clearing  ofif  the  perspec- 
tive which  is  mechanically  imposed  in  them.  This,  man  cannot  do,  in 
consequence  of  bis  helplessness  at  birth  and  long  after,  but  by  a 
tedious  though  unconscious  process.  But  animals  whose  organism 
functions  perfectly  at  once  see  objects  as  they  really  are,  and  where 
they  really  are,  almost  the  first  time  they  look  towards  them,  56 
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Perception  has  its  nomial  focns  in  the  brain.  But  it  ckdniB  as  its  domain 
the  whole  organism,  and  it  is  impossible  to  say  to  what  extent  beyond 
the  oif;anism  the  mind  whose  centre  of  force  is  within  may  not  ac  or 
inflaencec  The  same  is  true  of  every  elemental  force  or  atom  when 
yiewed  in  reference  to  its  centre  or  palpable  region.  The  range  of 
its  action  is  not  discoverable,  .  .  .  .  .  .57 

**  Substance"  is  not  essentially  distinct  from  '*  force"  or  "  power.'*  Still 
there  is  good  ground  for  the  use  of  all  the  terms.  Almost  all  objects 
are  capable  of  existing  in  either  of  two  modes — the  dynamical  and  the 
statical  When  regarded  as  dynamical,  they  are  called  forces  or 
powers.    When  regarded  as  statical,  they  are  called  sabstanoes,  68 

CHAPTER  VII. 

A  WORLD  OF  SPIRITS  AND  THE  REALM  OF  LIGHT. 

Where  an  individualised  unity  of  power  or  substance  is  a  monad  of  such 
energy  that  is  self -manifesting  to  itself,  it  is  a  percipient  or  intellectual 
being  or  spirit^  .  .  .  .  .  .  .59 

The  immensity  of  the  Creator,  the  Ever-living  One,  on  the  one  hand,  and 
His  unity  on  the  other,  indicate  as  His  most  immediate  creation  a 
world  of  spirits,  and  that  as  a  hierarchy,  at  the  top  of  which  are 
spirits  of  the  highest  order,  and  at  the  base  such  as  are  only  capable 
of  enjoyment,  and  no  other  feeling,  save  the  possibility  of  pain,  as  the 
opposite  pole  the  relish  and  safeguard  of  enjoyment,  .  .  .61 

But  if  the  cosmical  law  is  to  be  allowed  to  take  full  possession  of  the  created 
substance,  and  is  to  assimilate  it  as  iar  as  possible  to  the  immensity 
as  well  as  to  the  unity  of  the  Creator  ;  then,  since  its  quantity  is  finite, 
partitionment  of  substance  and  consequently  the  attenuation  of  the 
individual  must  be  carried  out,  till  all  space  is  occupied  with  existence 
as  far  as  possible,  and  each  individuaUsed  element  comes  to  be  next 
to  nothing.  The  elements  now  cannot,  therefore,  individually  be  spirits 
or  percipients.  Yet,  since  they  are  most  near  to  the  All-seeing  One, 
what  we  are  to  expect  of  them  is  that  they  shall  constitute  a  medium 
by  which  perception  shall  be  facilitated  ?  And  thus  after  a  world  of 
spirits  and  as  their  home,  our  theory  gives  the  realm  of  light,  the 
setherial  medium,        .  .  .  .  .  .63 

CHAPTER  VIII. 

THE  MATERIAL  ELEMENT  :  ITS  GENESIS  AND  STRUCTURE,  AND  ITS 

NORBIAL  MODE  OF  ACTION. 

Time,  as  the  condition  of  our  consciousness,  obliges  us  to  think  of  things 
in  a  thread  or  successively.  To  the  Creator  all  is  simultaneous 
and  from  eternity,  as  well  as  successive.  Hence,  in  order  to  imi- 
tate  the  Divine  procedure,  after   completing  a  development,  we 
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ought  to  revene  it,  making  the  kst  fiist    After  analysiB,  synthesis, 
and  V.  v.,         .  .  •  .65 

By  synthesis  of  etheiial  elements  around  different  centres  nebular  specks 
result,  in  which,  by  yirtue  of  the  centrad  pressure,  the  innermost 
set  of  fletherial  elements  become  confluent  into  monadic  nuclei,  thus 
giving  to  nature  a  new  order  of  being,  .  .  .66 

Geonietrical  considerations  lead  us  to  suppose  that  the  numbers  in  the  in- 
terior of  the  nebulous  speck  which  will  thus  become  confluent  will  be 
12,  with  20  overlying  them,  in  all  32,  or  v.  v.,  giving  as  lines  of 
mutual  pressure  previous  to  confluence  the  dodecahedron  and  the 
icosahedron,  the  one  circumscribing  the  other,  .  .  .67 

To  discover  the  exact  number  of  eetherial  elements  in  each  material  element 
is  hopeless.  But  to  find  the  mode  of  action  in  these  elements  in  the 
setherial  atmosphere  which  correspond  to  the  structure  of  the  now 
unified  nucleus  is  not  so  hopeless,  and  is  much  more  important,         .     70 

To  this  the  cosmical  law,  ever  aiming  at  the  assimilation  of  dissimilars, 
guides  us.  And  as  to  the  normal  mode  of  action  that  will  be  estab- 
lished, it  is  illustrated  by  the  experiment  of  the  electric  spider,  .     71 

If  the  material  element  thus  in  action,  when  in  a  free  medium,  such  as 
water,  could  be  rendered  visible  by  the  microscope,  it  would  be  taken 
for  an  ovum  or  spore  surrounded  by  vibrating  cilia.  When  in  an 
imprisoned  state,  or  as  a  member  in  a  tissue  where  the  cilia  could  not 
be  or  play,  it  would  be  taken  for  a  nucleated  cell,       .  .  .72 

Further  investigation  shows  that)  according  as  the  external  resistance  is 
equal  all  round  or  less  in  some  directions  than  others,  two  orders  of 
forms  must  result,  the  former  condition  giving  sphoidal  fonns 
resembling  ova,  the  latter  giving  (by  partitionment)  spiral  or  caudate 
forms  resembling  spermatozoa  or  antheridia,  always  wriggling  in  the 
endeavour  to  wind  themselves  up  and  regain  the  spherical,      .   .      .73 

Hence  the  development  of  ova  after  impregnation  becomes  possible.  The 
spherical,  symmetrically  constituted  within,  is  the  form  of  repose,  and 
cannot  develope.  This  structure  impregnation  disturbs  by  the  inser- 
tion into  the  ovum  of  a  merely  axial  body  in  want  of  and  demanding 
equatorial  parts  and  sphericity,  for  such  is  the  spermatozoon,  .  73 

The  cosmical  law,  when  the  walls  of  the  containing  medium  are  dissimilar 
to  the  organism  in  it,  causes  the  ovum  or  spore  to  tend  to  settle  or 
become  fixed,  as  hydrozoon,  sponge,  alga,        .  .  .  .73 

It  can  now  no  longer  attain  to  the  spherical.  But  it  never  ceases  to  aim 
at  it,  and  hence  it  buds  and  buds.  And  when  it  has  secured  an 
attachment  to  a  point  standing  up  in  the  liquid,  the  composite  oigan- 
ism  sometimes  attains  a  great  degree  of  sphericity.  But  as  it  more 
usually  forms  on  a  flat  surface  it  is  hemispherical  only,  .  .     73 

The  nisus  at  the  spherical  in  time  when  it  fails  in  space  gives  also  the 
phenomenon  which  has  been  called  "  alternate  generation,"    .  .     73 
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CHAPTEE  IX. 

OF  ELEMENTAL  RESPIRATION  AND  EXHAUSTION. 

The  normal  mode  of  sostamed  action  in  the  a^erial  atmosphere  or  dyna- 
misphere  of  the  material  element,  aooording  to  the  relative  state  of  the 
medium  beyond,  must  produce  either  of  two  state8,^-one  in  which 
there  is  no  loss  of  material  substance,  and  which  is  represented  in 
visible  nature  by  the  ovular,  encysted,  or  hybemating  state  of  organ- 
isms ;  the  other  in  which  there  is  active  life  and  continual  loss  of 
material  substance,  in  respiration,  &c.,  .76 

But  the  oosmical  law  always  implies  reciprocity.  All  material  elements, 
in  continually  giving  off  to  the  region  above  and  beyond,  by  the 
excursions  of  the  elements  of  their  setherial  atmosphere,  a  material 
aura,  which  their  nuclei  accordingly  lose,  receive  in  return  for  this 
dead  efSuence  a  new  supply  of  vital  energy  from  that  which  alone 
is  beyond  and  above, — ^namely.  The  Ever-living  One,  the  alone  source 
of  all  the  energy  of  the  universe,  .  .  .  .76 

But  though  the  Supreme  Mind  and  Will  is  thus  imminent  to  all  nature, 
nothing  calculated  to  disturb  the  amount  of  energy  proper  to  the 
material  nature  ever  occurs,    .  .  .  .  .  .76 

The  perfection  of  His  intelligence  and  insight  into  all  things  from  eternity 
to  eternity  forbids  mistakes  and  the  need  of  corrections  ;  so  that  when 
the  conditions  of  existence  are  the  same,  so  are  the  phenomena  con- 
stant and  uniform.  Moral  conditions  (such  as  rational  prayer,  need 
for  miracle)  no  less  than  physical,  are  accompanied  by  their  appro- 
priate phenomena  (that  is,  an  answer,  a  miracle),  they  are  inwoven 
with  the  relative  material  conditions, .  .  .  .  .78 

The  outward  and  inward  movements  of  the  setherial  elements  in  the  atmos- 
phere of  the  material  element  prelude  respiration  in  oiganisms ;  during 
which,  moreover,  the  inspired  oxygen  of  the  air  represents  the  setherial 
elements  when  descending  upon  the  nucleus  in  the  material  element; 
in  which  latter  the  nucleus  represents  carbon,  .  .79 

Respiration  is  the  most  fundamental  of  all  organic  functions.  It  is  the 
perpetuation  all  down  the  stream  of  being  of  the  mode  of  supplying 
at  the  foxmtain-head  continually  renewed  vital  energy.  In  the  rela- 
tion between  Creator  and  creation  it  is  most  probably  inevitable,  at 
least  under  cosmical  law  as  it  actually  exists.  But  the  loss  of 
substance  in  the  individual  which  respiration  implies  demands  that 
the  animal  kingdom  in  its  beginning  shall  be  such  that  the  stronger 
oiganisms,  in  order  to  exist,  must  destroy  the  weaker, — an  economy 
at  first  necessitated,  and  carried  up  till  we  reach  the  Camivora,         .     79 

But  this  unavoidable  evil  has  been  reduced  to  a  minimum  since  the  destina- 
tion of  the  products  of  respiration  is  to  give  birth  and  increase  to 
the  vegetable  kingdom,  and  thus  to  produce  structures  which  are 
incapable  of  suffering,  and  yet  every  way  suited  to  store  up  for 
respiration,  food  for  repairing  its  own  waste,  .  .80 
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The  material  element  itself^  wiih  its  actual  stmctore  as  here  oonoeiyedy  is 
of  the  miture  of  a  necessity,  rather  a  foreseen  and  a  divinely  regu- 
lated thing,  than  a  freely  willed  and  primary  creation,  and  as  compared 
with  a  world  of  spirits,  only  as  a  clond  in  the  azure— beautiful,  indeed, 
and  capable  of  becoming  the  mother  and  nurse  of  spirits,  and  there- 
fore sanctioned,  but  wholly  incapable  of  thought  and  ei^oyment  in 
itself,  and  wholly  unaccountable  if  yiewed  as  the  whole  of  creation,  .     81 

It  appears  that  a  world  of  finite  spirits  alone  could  not  exist  without  a 
material  accompaniment.  Existence  implies  all  its  conditions.  Ob- 
jects which  are  to  occupy  limited  portions  of  space  must  possess  forms 
and  be  subject  to  the  laws  of  form,  that  is,  geometry.  Hence  a  liability 
to  su£Pering  becomes  certain ;  for  with  space  sensibility  has  no  dealings. 
Its  condition  is  time.  And  when  attached  to  complicated  structures 
in  space,  whose  well-being  requires  the  observance  of  many  laws, 
sensibility  in  its  reckless  hunt  for  happiness  violates  these  laws,  and 
so  causes  and  feels  pain,         .  .  .  .  .  .81 

All  which,  on  such  slight  views  as  have  hitherto  been  taken  of  these  phe- 
nomena, has  seemed  inconsistent  with  the  idea  of  a  beneficent  Creator. 
And  as  many  ancients  were  led  to  ascribe  the  world  to  a  Demiuigos, 
so  have  many  modems  been  content  to  adopt  the  theoiy  of  Topey  in 
^*  Uncle  Tom's  Cabin,"  that  existe;pce  was  never  divinely  awarded  to 
creatures,  thus  liable  to  suffering  themselves  and  to  cause  suffering  in 
others,  but  that  they  merely  *'  growed,"  .  .81 

CHAPTER  X. 

OF  ALIMENTATION :   ITS  MODES,  AND  ITS  UNAVOIDABLE  LIMITS. 

The  material  element  itself,  compared  with  all  its  molecular  combina- 
tions, is  very  stable  and  lasting.  But  if  it  has  been  generated  out  of 
setherial  elements  as  its  ancestry,  it  must^  under  the  law  of  assimila- 
tion (reversion),  be  liable  to  be  resolved  into  sther,  the  matter  of 
light  again,  most  probably  with  some  degree  of  luminousuess,  in  the 
region  where  the  solution  or  explosion  of  matter  into  sether  is  taking 
place.  But,  under  the  same  law,  those  setherial  elements  which 
previously  constituted  material  elements  will-  tend  to  do  so  again. 
And  thus  the  periodicity,  the  cyclical  character  of  nature  is  instituted 
in  the  very  structure  and  nature  of  the  material  element  itself,  82 

It  is  the  heavenly  function  of  respiration  itself  which  gives  a  beginning,  and 
institutes  that  system  of  alimentation  which  at  first  sight,  and  in  its 
most  striking  feature,  is  deemed  so  objectionable  and  contrary  to  what 
were  to  be  expected  in  the  creation  of  a  benevolent  Being.  Thus,  since 
respiration  implies  exhaustion,  it  follows  that  breathers  of  the  same 
kinds,  according  as  they  have  breathed  or  lived  more  or  less,  are 
weaker  or  stronger.  They  are  therefore  dissimilar,  and  union  wiU 
tend  to  take  place  between  them.  This  phenomenon,  when  viewed 
in  reference  to  the  whole  of  nature  and  of  the  function,  may  take  place 
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in  either  of  three  ways.  It  may  be — (1.)  transient  (sexual  union) ; 
(2.)  attachment  (combination,  differentiation,  new  species);  (3.) absorp- 
tion and  assimilation  (food  commonly  so  called),        .  .  .83 

In  order  that  animals  may  breathe  freely,  live,  and  enjoy  their  liyes,  food 
must  be  had ;  and  since  the  genesis  of  vegetable  matter  is  normally 
posterior  to  animal  matter,  the  liability  of  the  weaker  animals  to 
become  the  food  of  the  stronger  is  unavoidable,  .  .  .64 

A  perfect  economy  of  alimentation,  considered  purely  as  such,  admits  the 
use  of  animal  food  only,  for  in  this  kind  of  food  alone  there  may 
possibly  be  no  rejectamenta,  no  refuse,  .  .  .84 

Also  animals  are  strangers  to  all  painful  presentiment  of  deaih  ;  and  the 
violent  modes  of  their  seizure  when  they  are  about  to  become  food 
for  other  animals,  seem  usually  to  produce  ana»thesia,  and  to  seclude 
them  from  suffering,  .  .  .  .  .  .  .84 

To  increase  the  quantity  of  vegetable  food,  the  continuous  expiration  of  the 
volcano,  and  the  more  secret  action  of  the  abyss,  have  been  appointed 
to  second  the  respiration  of  the  animal  kingdom.  And  to  increase  to 
the  utmost  the  quantity  of  food  of  both  kinds,  the  utmost  fecundity 
has  been  instituted  both  in  plants  and  animals,  which  also  secures  a 
maximum  of  enjoyment  in  the  latter,  for  the  sake  of  which  alone  they 
could  value  life,  which  it  is  witnessed  that  they  do  upon  the  whole, 
by  the  general  struggle  for  existence,  .  .  .  .85 

This  struggle,  when  expressed  in  its  most  general  terms,  is  between  the 
leaf  and  the  lung — ^a  friendly  struggle,  in  which  the  defeat  of  one  is 
in  reality  the  signal  victory  of  both,  the  leaf  (the  vegetable  kingdom) 
in  yielding  itself  up  to  the  lung  (the  animal  kingdom)  affording  the 
latter  *^  bed  and  board,  coal  and  candle  ;'*  then,  phoeuix-Iike,  speedily, 
after  having  been  thus  utilised,  arising  again  from  its  own  ashes  as 
fully  alive  as  before,  carpeting  the  planet  anew  with  beautiful  foliage 
and  flowers,  fresh  food  for  animals  again,       .  .  .  .86 

A  liability  to  pain  is  possibly  implied  in  a  capacity  for  enjoyment.  At 
any  rate,  it  is  the  most  effective  safeguard  of  the  integrity  of  the 
organism.  That  it  should  continue  after  a  fatal  lesion,  is  in  keeping 
with  the  operation  in  all  cases  of  general  laws,  .  .  .89 

As  for  death — supposing  an  internally  reposing  organism  to  be  constructed 
in  all  its  perfection  at  once,  and  placed  in  a  wholly  congenial  situa- 
tion, in  which  all  its  wants  were  statedly  supplied,  it  would  not  be 
liable  to  death.  The  cosmical  law  (assimilation  to  self  in  every  suc- 
cessive moment)  would  only  act  to  preserve  it  as  it  is,  like  a  perfectly 
elastic  thing  or  mass,  having  a  constant  amount  of  inertia.  It  is 
birth  and  growth  which  carry  in  them  the  sentence  of  death.  In  that 
case  the  cosmical  law,  acting  as  a  law  of  reversion,  obliges  the  organ- 
ism when  it  culminated  in  the  ancestral  type  to  live  over  again  its 
life  backward,  and  so  to  decay  and  die,  that  is,  to  dissolve  into  aeri- 
form and  earth  particles  again,  and  thus  give  itself  again  to  nature  on 
the  grand  scale,  .90 
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CHAPTER  XI. 

OF  BEPBODUCnON  AND  BEX. 

« 

Reproduction,  that  is,  multiplication  along  with  assimilation  to  what 
existed  previously,  is  not  confined,  as  is  usually  supposed,  to  oiganic 
beings,  plants,  and  animals  ;  there  is  all  through  nature  the  same,  or 
a  nisus  at  it.  In  a  saturated  solution,  when  a  single  crystal  is  intro- 
duced, a  brood  of  crystals  soon  appears,  or  when  liquid  is  poured  in, 
solution  of  crystals  follows,     .  .  .  .  .  .91 

When  healthy  plasma  fills  an  open  wound  in  the  solids,  it  is  soon  assimi- 
lated, solid  is  reproduced,  and  the  wound  healed.  On  the  other 
hand,  unhealthy  liquid  assimilates  the  solid  walls  of  a  wound  or 
liquifies  them,  and  ulceration  takes  place,       .  .  .  .92 

In  effecting  assimilation  to  pre-existing  specific  forms  or  structures,  the 
cosmical  law  never  forgets  the  type  of  all  forms,  namely,  the  spherical 
and  cellular.  Hence  normal  growth  is  always  by  the  addition  of  cells. 
This  energy  may  be  such  as  to  give  first  solid  not  cellular  spheres 
almost  all  round  (buds)  or  all  round  (seeds,  ova).  The  motive  to  their 
development  is  a  nisus  at  the  cellular  by  protruding  their  cont-ents. 
But  the  vital  action,  taking  place  along  one  axis,  causes  departure  from 
the  spherical,  and  gives  axial  forms.  Hence  segmentation,  striae,  septa, 
nodes,  &c.  (see  ova,  muscular  fibres,  confervoideae,  plant  axes,  &c.),   .     93 

The  fecundity  of  species  is  secured  or  insisted  upon  in  virtue  of  the  cosmi- 
cal law  and  the  analogy  of  all  nature.  The  structure  of  the  material 
element  itself  preludes  an  organism  which,  having  lived  its  day 
and  done  its  work,  gives  birth  to  four  or  twelve,  or  it  may  be  twenty, 
ultimately  thirty-two  yoimg  ones,      .  .  .  .  .94 

The  imperfection  of  the  individual  for  the  reproductive  function  implied  in 
the  fiict  of  sex  probably  arises  from  this,  that  in  the  structure  of  the 
material  element  either  the  group  of  twelve  or  that  of  twenty  setheiial 
elements  in  the  nucleus  may  be  in  the  interior,  and  that  both  cannot 
be  equidistant  from  the  centre,  except  on  condition  of  the  material 
element  vaporising,  or  exploding,  or  escaping  into  the  setherial  again. 
In  the  nisus  at  this  structure,  in  which  sphericity  and  cellulaiity 
culminate,  adjacent  groups  of  material  elements  will  tend  to  pos- 
sess, the  one  the  one,  the  other  the  other,  situation.  Hence,  being  so 
far  dissimilar,  they  wiU  tend  to  unite,  and  each  to  abolish  the  dif- 
ference of  the  other.  Hence  two  results  may  be  expected,  (1.)  a  pro- 
duct from  both,  a  resultant  body,  which  at  first  shall  be  devoid  of  the 
difference  (sex) ;  and  (2.)  obliteration,  functionally  and  perhaps  even 
to  the  eye  in  some  measure  organically,  of  sex  in  advance  age,  97 

CHAPTER  XII. 

YEaETABLE  MOBPHOLOGT  :   ITS  QENEBAL  PBINOIPLBS. 

The  relation  between  the  animal  and  the  vegetable  kingdoms,  considered 
as  one  economic  whole,  leads  us  to  expect  that  the  animal  form  shall 
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be  as  compact  as  is  compatible  with  adequate  means  of  locomotion^ 
whOe  the  vegetable  kingdom  shall  be  (I .}  expanded  or  laminated  in 
the  air  to  the  utmost,  exposing  the  largest  possible  surface  in  order  to 
decompose  the  products  of  animal  respiration  (carbonic  acid),  and  thus 
be  suited  to  supply  fresh  food  (oxygen  gas)  for  the  lungs  of  animals, 
and  (2.)  not  be  too  tough  for  the  teeth  of  animals,  but  such  as  to  be 
fit  to  supply  food  for  their  stomachs,  .  .  .  .99 

The  ideal  of  the  plant-form  is  still  the  same  as  that  of  every  naturally 
individualised  object,  viz.,  the  hollow  sphere.  In  all  but  microscopic 
and  imperfect  or  short-lived  plants,  this  is  aimed  at  by  the  develop-  * 
ment  of  a  system  of  peripheral  tiling  or  foliage,  supported  by  slender 
leaf-stalks  or  branches  in  the  air  and  by  rootlets  and  roots  in  the 
earth,  both  systems  radiating  from  a  centre  or  axis,  hence  trees,  &c.,    101 

The  physical  agency  in  giving  the  vegetable  kingdom  to  nature  is,  as  always, 
the  law  of  assimilation.  Its  first  operation  is  as  the  law  of  reciprocal 
assimilation  as  to  space,  causing  the  air  particles  to  descend  into 
the  earth,  and  the  earth  particles  to  tend  into  the  air.  Its  second 
operation  is  as  a  law  of  assimilation  as  to  state,  the  air  particles 
becoming  concrete  as  vegetable  tissue,  and  the  earth  particles  becoming 
as  aerial  as  their  nature  admits  by  being  carried  up  and  located  in 
the  highest  and  most  expanded  parts  of  plants  (giving  ashes),  .  107 

CHAPTER  XIII. 

THE  FORM  AND  STRUCTURE  OF  A  FLOWERING  PLANT  AND  a  FLOWER  ARE 
PRELUDED  BT  THE  STRUOTURE  OF  THE  MATERIAL  ELEMENT. 

The  simplest  stable  organism  or  plant  conceivable  must  consist  of  at  least 
three  material  elements,  the  middle  member  being  dissimilar  to  the 
two  terminal  members,  as,  for  instance,  having  the  twenty  setheiial 
constituents  central,  while  the  terminal  elements  have  the  twelve,         1 20 

In  this  chapter  it  is  shown  that  the  observed  parts  of  plants  and  flowers, 
as  to  sex,  situation,  and  number,  are  striking  verifications  of  our  theory 
as  to  the  structure  of  the  material  element,     .  .  .121 

CHAPTER  XIV. 

THE  SIMPLEST  ZOIC  FORMS  AND  FUNCTIONS  ARE  PRELUDED  BT  THE 
STRUCTURE  AND  ACTION  OF  THE  MATERIAL  ELEMENT. 

In  the  actual  state  of  natural  science,  the  forms  and  structures  of  the 
simplest  organisms,  whether  microscopic  or  large,  and  whether  animals 
or  plants,  are  a  perfect  mystery  to  intelligence,  nay,  seemingly  absurd. 
And  naturalists  are  at  present  in  a  state  of  despair  ever  to  be  able 
to  understand  them  or  account  for  them,  or  do  more  than  merely  to 
observe  and  classify  them,         .  .126 

The  unity  of  the  coemical  law  securing  harmony,  nay,  a  certain  homology 
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all  tiuongh  nature,  although  the  smallest  object  that  is  Tinble  be  as 
it  were  at  all  but  an  infinite  dbtance  firom  the  single  material  element^ 
explains  these  forms  and  structures,  for  they  are  preluded  in  the  form 
and  structure  of  the  tnaterial  element  itself,   .  .  .130 

The  simplest  organisms,  whether  imprisoned  (Gregarinida)  or  firee  (Rhizo- 
poda),  when  reposing  or  hybemating,  are  spherical  with  some  kind  of 
atmosphere  around  them,  and  when  active  depart  from  the  spherical, 
the  free  sorts  sending  out  from  their  bodies  processes  and  retracting 
them  again,  or  surrounded  by  vibrating  cilia,  so  as  to  similate  to  a 
remarkable  degree  the  action  of  the  setherial  elements  in  the  atmos- 
phere of  the  material  element,  still  more  clearly  seen  in  spores  and 
ova  and  fully-developed  organisms,  such  as  the  sun-animalcule,  Yol- 
voz,  &Cf  ........  131 

By  considering  the  structure  which  must  result  from  the  union  of  two 
material  elements,  one  of  which  has  lived  or  breathed  longer  than 
the  other,  there  is  obtained  a  structure  which  preludes  and  explains 
the  existence  in  animals  of  a  head  and  body,  the  former  furnished 
with  a  feeding  apparatus,  tentacles,  teeth,  &c.,  the  latter  with  a  breed- 
ing apparatus,  a  respiratory  apparatus  originally  coming  in  between. 
(Many  Infusoria,  Polyzoa,  Cephalapoda,  &c.),  .  .  .  132 

Three  such  coupled  elements  may  unite  by  both  ends.  There  then  results 
a  new  type,  consisting  of  six  members  in  a  circular  system.  But  these 
will  tend  under  the  cosmical  law  to  apply  themselves  to  each  other 
on  the  same  axis,  thus  preluding  Annuloidea,  Annulosa,  Yertebrata,  133 
Three  single  and  similar,  as  well  as  three  coupled  and  difiPerentiated 
material  elements,  may  unite  into  a  closed  system.  And  when  this  is 
the  case,  the  law  of  the  spherical  leads  us  to  expect  that  a  fourth  will 
immediately  apply  itself  symmetrically  to  the  other  three,  and  thus 
there  will  be  constructed  a  body  possessing  a  tetrahedral  nucleus 
invested  by  a  spherical  atmosphere  or  dynamisphere  so  stable  that  it 
can  neither  be  decomposed  nor  transformed.  But  to  be  thus  is  to  be 
dead.  Here  then,  very  early  in  the  operation  of  the  cosmical  law,  we 
find  the  dead  appearing  among  the  living,  and  the  true  protoplasm 
undergoing  a  most  notable  difierentiation,  .135 

CHAPTER  XV. 

ON  THE  DIFFERENTIATION  OF  THE  PROTOPLASM  TREATED  OF  IN  THIS 
WORK,  AND  THE  DEVELOPMENT  IN  IT  OF  THE  ORGANIC  ELEMENTS 
COMMONLY  80  CALLED. 

Recapitulation  of  biological  principles  till  the  first  differentiation  of  the 

primal  protoplasm  and  the  first  dead  element,  the  tetrad,  is  reached,    136 

Simple  groups  of  three  elemental  forces  or  material  elements  tend  to 
receive  one  atom  more  on  each  pole,  giving  a  molecular  structure  of 
maximum  stability,  whose  atomic  weight  is  3  +  2  =  5,  its  symbol  H. 
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Also  two  tetrads  tend  to  unite  by  their  bases,  giving  a  stracture 
isamoiphous  with  H,  though  differing  in  the  structure  of  its  equator, 
whose  atomic  weight  is  4  -|r  4  =  8,  its  symbol  }J{.  This,  being  dis- 
similar to  the  former,  will  tend  to  unite  with  it ;  and  as  the  atomicity 
or  number  of  points  suitable  for  union  in  H  is  5,  the  saturated 
product  of  union  mnst  be  H^g,  its  atomic  weight  5  +  (5  x  8)  =  45, 
t.  €.y  9,  when  H  =  1.  Now,  this  is  well  known  to  be  the  relative  specific 
gravities  of  common  vapour  and  hydrogen  gas.  When  the  conditions 
of  existence  are  incompatible  with  aq.,  and  the  atom  of  H  is 
required  to  leave  its  situation,  the  five  atoms  of  ^  close  up 
into  a  most  remarkable  structure,  which  explains  all  the  phenomena 
of  oxygen  and  oxygen  gas,  an  unit  of  the  latter  determined  by  the 
oosmical  law  being  a  coupled  atom  of  oxygen,  its  atomic  weight  being 
2  (5  X  8)  =  80,  t.e.  16,  when  H  =  1,  which  is  the  well-known  specific 
gravity  of  oxygen  gas  as  compared  with  hydrogen  as  unity,   .  .140 

After  the  genesis  of  aqueous  matter  (oxygen  and  hydrogen,  and,  in  certain 
cases,  sulphur,  being  products  of  its  decomposition)  in  the  progress 
of  the  differentiation  of  the  primaeval  protoplasm,  ammonia  or  double 
vapour  presents  itself,  yielding  in  decomposition  azote  (instead  of 
oxygen)  along  with  hydrogen,  .....  159 

Axote  by  an  easy  transformation  gives  hydro-carbon,  2  Az  =  CfH,,         .  163 
Then  follows  the  genesis  of  silicium,  calcium,  and  phosphorus. 

CHAPTER  XVI. 

ON  THE  ULTIMATE  PRODUCT  OP  .ETHEBIAL  AND  MATERIAL  ACTION. 

Material  action  culminates  in  our  planet  in  effecting  cerebration,  .  173 

A  cerebral  unit  is  an  individualized  volume  of  aether  centralized  and 

supported  by  a  scaffolding  of  light  atoms  very  openly  organised,  .  174 
As  the  nebular  speck  in  celestial  space  by  the  simultaneous  confluence  of 
a  certain  small  quantity  of  aether  in  its  centre  gives  a  monad,  which 
is  the  material  element,  so  the  large  volume  of  organised  aether  in  the 
head,  by  the  successive  confluence  of  a  large  quantity  of  aether  in  its 
centre  of  action  gives  a  monad  of  vastly  greater  power,  viz.,  a  soul 
— ^that  is,  a  spirit  whose  mother  and  nurse  and  educator  is  matter, 
and  an  agent  in  which,  in  virtue  of  the  great  quantity  of  Being  or  force 
in  it,  mental  powers,  the  proper  end  and  aim  of  created  substance, 
are  restored.  Instead  of  attraction  and  repulsion  merely,  along  with 
inertia  and  elasticity,  as  there  are  in  the  material  element,  there  are 
desire,  and  aversion,  conscious  self-preservation,  &c.  Thus  the  cycle 
of  creation  is  completed  by  its  return  into  spirit,  in  and  out  of  which 
it  took  its  rise,  .  .  .  .  .  1 75 
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This  sketch  of  a  Philosophy  is  now  broaght  to  a  dose,  and  that  not  without 
pleasing  prospects  as  to  the  futoie  of  Science.  Since  1868,  when  Part  II., 
which  related  to  molecular  constmction,  was  printed  in  Germany,  there  has 
been  a  notable  progress  of  philosophy  in  the  same  direction.  The  spectrum- 
analysis  of  star-light  emanating  from  sources  differing  greatly  as  to  the  degree  of 
heat  which  actuates  them,  or  the  state  of  difiosion  and  attenuation  in  the  matter 
of  which  they  consist,  has  forced  on  the  minds  of  chemists  the  yeiy  reasonable 
suspicion  that  cosmical  force,  acting  out  in  the  great  universe  since  the  begin- 
ning of  time  on  the  same  particles  of  matter,  may  be  capable  of  doing  something 
more  in  the  way  of  ultimate  analysis  than  the  chemist  in  his  laboratoiy  with 
his  small  ezpeiiments.  In  consideiation  of  the  growing  simplicity  which  seems 
to  characterise  the  light-giving  elements  of  different  heavenly  bodies  according  as 
they  are  on  the  way  to  greater  attenuation  through  heat  or  are  already  extremely 
attenuated,  the  idea  begins  to  be  tolerated  even  by  experimental  chemists,  that 
of  the  63  so-called  simple  substances  only  a  very  few,  perhaps  only  one,  can 
survive  without  decomposition  that  ordeal  of  molecular  transformation  which  is 
the  very  secret  of  all  the  variety,  the  harmony,  the  beauty  of  nature. 

On  comparing  the  data  of  the  spectroscope  with  our  molecular  synthesis, 
it  will  be  seen  that  those  substances  which  ocular  vision  gives  the  astronomer 
as  the  last  survivors  under  extreme  cosmical  analysis  are  the  same  as  those 
which  mental  vision  has  given  us  under  our  method  as  the  most  simple,  stable, 
and  recurrent  of  molecular  structures,  viz.,  two  lighter  than  hydrogen,  hydrogen, 
nitrogen  or  azote  (which  in  our  theory  is  secularly  resolvable  into  hydro-carbon  ; 
2  Az  =  C4H4  =  defiant  gas),  magnesium,  sodium,  iron,  &c 

Chemists  are  still  indeed  content  with  their  formless,  structurdess,  phantom- 
atoms,  instead  of  particles  looking  like  reality,  having  distinctly  conceived 
forms  and  stmctures ;  they  are  content  with  mere  abstractions,  such  as  atom- 
icity and  affinity,  instead  of  well-understood  reasons  and  mechanical  causes ! 
But  surely  chemistry  as  it  now  exists  must  soon  become  tired  of  itsdf  Surely 
it  cannot  be  long  before  earnest  minds  who  have  youth  and  energy  will  make 
a  rush  into  the  light.  Ajs  to  others,  it  must  not  be  forgotten  that  death  usually 
supervenes  before  even  demonstration  can  wholly  change  a  long-cherished 
habit  of  thought  It  was  more  than  a  generation — ^upwards  of  30  years — after 
the  publication  of  "  The  Principia,"  before  the  philosophy  of  Newton  was  pre- 
sented to  the  University  of  Cambridge,  and  even  then  by  stealth,  under  the 
protection  of  the  philosophy  of  Des  Cartes,  which  was  still  taught !  More- 
over, the  perpetual  secretary  of  The  Academy  of  •Science  in  Paris,  living  in 
sdentific  communication  with  all  the  world,  58  years  a  member  of  that  academy 
and  its  historian,  a  man  of  genius,  and  an  admirer  of  Newton,  70  years  after 
the  publication  of  "  The  Principia,"  still  maintained  the  Cartesian  astronomy, 
and  died  in  that  belief,  though  he  lived  to  his  hundredth,  year!  Happy  the 
man  who  by  his  own  researches  has  been  able  to  satisfy  the  demands  of  his  own 
reason  and  to  make  silence  in  his  own  heart. 


CHAPTER  J. 

BIOLOGY  :    ITS  RELATION  TO  THKODICY. 

A  VERT  remarkable  change  has  in  these  modem  times  come  over  the 
study  of  nature.  Formerly,  nature  used  to  be  regarded  chiefly  in  a 
contemplative  point  of  view.  Its  grandest  and  most  striking  objects 
and  arrangements  were  alone  observed ;  and  as  in  them  either  beauty 
or  utility,  or  both,  were  conspicuous,  the  thoughts  of  the  behplder 
naturally  turned  to  the  Author  of  nature,  and  tended  to  close  in  a  spirit 
of  adoration. 

But  now  all  this  is  changed.  The  characteristic  of  our  times  is 
minute  res^rch.  To  see  all  that  can  be  seen  about  some  one  individual 
object  in  hand  as  also  about  those  which  are  most  nearly  allied  to  it,  an 
accurate  comparative  crystallography  or  chemistry  or  anatomy  of  the 
object  in  the  successive  stages  of  its  existence,  and  that  specially,  nay 
merely,  in  order  to  be  able  to  classify  it  or  to  assign  to  it  its  *'  place  in 
nature,"  is  at  present  the  main  aim  of  the  natuialist 

And,  in  this  minute  research  so  much  is  encountered  that  seems  at 
first  sight  to  ignore,  nay,  to  conflict  with  the  useful  and  the  beneficial, 
that  contemplation,  when  it  is  ventured  upon,  is  often  felt  to  be  rather 
painful  than  agreeable ;  and  many  naturalists  of  high  intellectual  powers, 
and  not  of  an  irreverent  turn  of  mind,  have  given  up  adoration  as  an 
untenable  position,  and  even  orthodox  divines  have  maintained  that  it 
is  only  from  revelation,  and  not  from  nature,  that  any  true  knowledge  of 
the  Deity  can  be  obtained. 

Now,  viewing  this  change  in  its  general  bearing,  both  on  the  man  of 
science  and  on  society  at  large,  unless  there  be  some  great  gain  to  balance 
it,  plainly  there  is  great  loss.  Yes ;  setting  aside  all  other  considera- 
tions but  that  of  personal  enjoyment  merely,  and  on  the  most  restricted 
view  that  has  ever  been  taken  as  to  that  which  really  exists, — adopting 
as  to  this  matter,  for  instance,  what  the  fashionable  method  of  investiga- 
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tion  logically  leads  to  (which  has  been  happily  stated,  without  lesenre, 
by  J.  S.  Mills,  in  his  criticism  of  Sir  William  ELamilton's  philosophy), 
namely,  that  all  we  are  certain  of  by  way  of  external  universe,  is  ''  a 
possibility  of  sensations,''  and  by  way  of  soul  or  mind,  '*  a  thread  of 
consciousness  aware  of  itself;**  even  supposing  this  to  be  all,  still  it 
remains  true  that  the  old  contemplative  way  of  viewing  nature  in  the 
spontaneous  and  uncritical  light  of  common  sense  had  much  in  its  favour 
which  is  lost  in  this  new  way.  For  of  all  **  threads  of  consciousness," 
certainly  there  is  none  that  is  at  once  so  delightful  and  so  ennobling  as 
adoration  when  there  is  seen  by  the  contemplative  mind  to  be  a  just 
occasion  for  it ;  and  if,  taking  a  larger  view,  we  admit  (what  always  has 
been,  and  still  is,  generally  believed)  that  man,  along  with  a  regard 
to  his  own  present  enjoyments,  has  certain  duties  to  the  Author  of  his 
being,  on  the  right  discharge  of  which  his  true  happiness,  both  here  and 
hereafter,  mainly  depends,  then,  for  him  to  live  a  stranger  to  adoration, 
which  is  manifestly  the  first  of  these  duties,  can  be  no  light  matter. 

But  it  will  be  said,  and  said  justly,  that  the  teaching  of  the  truth 
must  be  submitted  to,  whatever  it  may  be — ^that  the  truth  must  be 
followed  whithersoever  it  may  lead.  If  the  minute  and  accurate  study 
of  nature,  it  will  be  said,  fails  to  suggest,  and  especially  if  it  forbid  the 
suggestion  of  an  object  of  adoration,  then  we  must  exclude  from  our 
study  such  an  object,  and,  of  course,  the  emotion  also  which  is  appro- 
priate to  it,  whatever  the  disadvantages.  At  any  rate,  we  must  look  for 
the  evidence  for  the  existence  of  an  object  of  adoration  somewhere  else 
than  in  natura  Now,  let  all  this  be  admitted.  But  it  has  not  come  to 
this,  nor  anything  like  this.  It  may  be  shown,  and  shown  most  satisfac- 
torily, viewing  nature,  both  on  its  grandest  scale  and  in  all  its  details, 
that  there  is  nothing  in  it  to  contradict,  but  everything  to  counte- 
nance and  support  that  world-old  view  which  regards  nature  as  the 
creation  of  an  infinitely  perfect  and  powerful  Being  ;  only,  to  be  able  to 
co-ordinate  nature  with  this  view  requires  something  more  than  the 
quick  eye  and  the  lithe  fingers  which  are  alone  demanded  by  minute 
anatomy.  It  requires  a  habit  of  thought  which  aims  at  being  all- 
embracing,  and,  along  with  an  acquaintance  with  particular  objects,  a 
comprehension  of  all. 

There  is  no  legitimate  occasion  for  giving  up  the  old  point  of  view, 
or,  in  order  to  find  information  on  Physico-tLeology,  to  have  recourse 
to  the  book-shelf.  On  the  contrary,  now  for  the  first  time,  and  that 
simply  because  of  the  most  recent  advances  in  science,  has  it  become 
possible  to  account  for  the  evil  in  nature,  without  hurting  the  spirit  of 
adoration ;  while  as  to  the  good,  it  meets  the  eye  as  fast  as  ever,  and 
proclaims  as  loudly  as  ever  the  goodness  of  the  great  Creator. 

As  to  biology,  the  science  of  living  beings  and  things,  which  is,  of  all 
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the  branches  of  science,  at  once  the  most  interesting  and  the  most  im- 
portant (for  it  points  continually  to  the  knowledge  of  self),  valuable 
progress  has  of  late  years  been  made  in  it.  The  rationale  can  now  be 
given  of  not  a  few  important  biological  facts,  which  have  indeed  been 
long  known  as  facte,  but  which  have  never  till  of  late  been  rightly 
understood.  But,  meantime,  many  more  have  been  presenting  them- 
selves, the  reason  of  which  still  remains  unknown.  And  the  confession 
must  be  made  at  the  same  time,  that  the  more  extended  observation 
which  has  been  taking  place,  has  been  increasing  our  consciousness  of 
ignonnce  at  a  much  faster  rate  than  our  knowledge. 

Among  those  which  are  now  well  understood,  however,  some  are 
veiy  important,  and  their  theory  very  interesting.  Thus,  since  the 
earliest  times,  it  has  been  known  that,  in  order  to  be  kept  in  life,  an 
animal  must  continue  to  breathe  and  to  receive  nourishment;  and  it 
was  easy  to  understand,  and  it  was  understood  long  ago,  how  certain 
creatures  (a  herbivorous  animal,  for  instance)  whose  food  was  such  that 
it  could  not  all  be  converted  into  the  substance  of  its  body,  must  needs 
get  rid  of  the  unsuitable  particles  of  its  food  by  breathing  or  otherwise. 
But  it  was  not  understood  till  lately  why  an  animal  that  fed  on  other 
animals,  the  composition  of  whose  bodies  was  the  same  as  its  own, 
should  be  also  dependent  every  moment  upon  respiration,  which  was 
nevertheless  seen  to  be  the  fact  (for  the  carnivorous  lion  or  tiger  can- 
not live  one  minute  without  using  its  lungs,  any  more  than  the  her- 
bivorous ox  or  horse).  To  explain  how  it  should  be  so,  all  that  was 
possible,  until  lately,  was  to  suppose  that  the  muscular  machinery  of 
animals  broke  down  in  the  using,  simply  through  wear  and  tear,  just 
like  that  machinery  which  is  the  work  of  men's  hands,  and,  therefore, 
that  the  debris  of  their  tissues  had  to  be  got  rid  of  and  carried  out  of  the 
organism  in  some  way  or  other ;  and  thus  the  existence  of  lungs  and 
kidneys  was  explained  and  justified.  This  theory  also  explained  the 
necessity  of  alimentation  at  the  same  time,  and  altogether  it  seemed 
to  be  adequate.  It  postulated,  however,  that  the  great  Creator  both 
contrived  and  executed  His  designs  in  the  same  way  as  man  does,  and 
under  similar  limits  as  to  defective  workmanship.  There  was  reason 
to  suspect,  therefore,  that  it  was  intrinsically  defective.  And  now  that 
view  has  spontaneously  passed  away.  Since  the  revival  in  our  day  of 
the  Leibnitzian  doctrine  of  the  conservation  of  energy  in  the  material 
universe,  it  has  been  seen  among  other  things,  that  inasmuch  as  every 
animal  in  all  its  motions  is  always  putting  forth  energy,  which  is 
always  passing  from  it  into  the  ground,  or  into  the  air,  or  into  whatever 
else  gives  the  animal  a  purchase  and  a  place  in  nature,  so  must  that 
animal  be  always  losing  energy.  And  if  it  is  to  retain  its  strength,  it 
must  be  provided  with  the  means  of  continually  drawing  fresh  energy 
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from  its  environments.  Now,  of  eneigy  it  is  known  that  tlier6  is  a  store 
in  the  action  of  the  oxygen  of  the  atmosphere ;  and  it  is  also  known 
that  this  oxygen  pours  itself  into  the  animal,  as  also,  that  when  within 
the  animal,  it  assails  the  carbon  which  was  supplied  in  the  food,  and 
which,  haying  been  now  exhausted  by  the  work  it  has  done,  has  become 
open  to  a  successful  attack  by  the  oxygen ;  whence  there  is  produced 
within  the  animal  a  regulated  supply  of  heat.  This  heat  could  not 
have  been  obtained  consistently  with  organisation,  otherwise  than  by 
lome  process  which  previously  exhausted  and  exposed  the  carbon  within 
the  organism ;  but  this  the  exercise  of  the  animars  activity  does  suc- 
cessfully. Thus  while  the  life-engine  is  doing  work,  it  is  generating 
within  itself  heat  proportional  in  amount  to  the  work  it  does.  Now, 
heat  is  the  most  elemental  form  of  energy,  and  that  which  is  available  for 
the  greatest  number  of  purposes.  It  can  no  longer  be  said,  therefore,  that 
the  break  down  of  the  muscular  fibre  under  the  work  it  does  is  a  fault 
of  the  machinery,  or  in  any  sense  an  evil  On  the  contrary,  it  is  a  pro- 
vision for  the  continued  working  of  the  engine.  And  thus  respiration, 
instead  of  doing  merely  the  work  of  a  scavenger,  as  was  long  thought^ 
does  the  work  of  a  prime  minister,  the  stomach  being  the  commis- 
sariate,  but  nothing  more,  at  least  in  the  full-grown  animal  The  old 
theory,  then,  which  implied  a  mechanical  defect  in  the  structure  of 
the  machinery  of  the  active  tissues,  has  vanished ;  our  conception  of 
the  work  of  the  Creator  is  exalted ;  and  the  whole  conception  is  beautiful 
and  satisfying  to  reason.  And  to  this  theory  of  respiration  and  alimen- 
tation, that  of  the  circulation  may  be  added,  not  only  as  being  implied 
in  the  former,  but  as  being  well  understood  in  its  own  details  also. 

It  may,  indeed,  be  said  that  by  this  change  of  view,  the  charge  of 
defect  in  the  muscular  system  of  animals  is  not  avoided,  but  only 
shifted  from  that  of  defective  mechanism  to  that  of  vital  exhaustion. 
Why,  it  may  be  argued,  did  not  an  Almighty  Creator,  if  such  there  be, 
impart  an  adequate  -supply  of  energy  to  the  tissue,  to  keep  it  fit  for  work 
as  long  as  it  coidd  last  as  machinery,  in  spite  of  all  that  it  might  give 
off  to  surrounding  objects  ?  Now,  this  is  just  one  of  those  questionings 
which,  though  at  first  sight  they  may  seem  reasonable  enough,  yet, 
when  looked  into,  are  seen  to  be  without  justification.  To  ask  for  the 
supply  of  energy  to  mechanism  at.  this  rate  is,  in  fact,  to  ask  that  there 
shall  be  no  such  thing  as  mechanism  at  all,  or  rather,  indeed,  no  such 
thing  as  a  creation  at  aU ;  for  a  machine  which  possessed  within  itself 
an  inexhaustive  store  of  energy  would  be  a  machine  which  could  create 
energy, — would  be,  not  a  machine,  nay,  not  a  creature,  but  a  creator. 

Here,  then,  ia  an  instance,  and  there  are  many  others  in  which 
good  progress  in  biology  of  late  may  be  reported.  But  it  is  no  less  true, 
at  the  same  time,  that  the  number  of  problems  which  have  emerged,  and 
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which  still  remain  unsolved,  has  been  increasing  in  a  much  higher 
ratio. 

It  is  seen,  for  instance,  that  an  amoeba  (seemingly  nothing  better 
than  a  little  bit  of  animated  glue)  can  extemporise  a  stomach  for  itself, 
and  accomplish  a  complete  assimilation  of  its  food ;  a  protist  creature, 
a  mere  structureless  speck  of  protoplasm,  can  do  that  which  we  our- 
selves cannot  do  without  a  special  stomach,  a  large  liver,  a  pancreas, 
an  elaborately  convoluted  intestine,  &c.,  &c.,  and  too  often  do  it  badly 
after  all.  Hence  the  problem,  what  the  necessity,  what  the  reason  for 
these  various  certainly  indispensable,  and  yet  seemingly  needless,  ap- 
pendages of  the  central  canal  of  certain  animals  ? 

Again,  there  are  many  minute  creatures — insects,  for  instance — which, 
to  judge  from  their  actions,  are  as  instinct  with  mind,  and  in  some 
respects  more  so  than  man  himself, — mind  in  man,  by  all  that  appears, 
being  altogether  dependent  upon  brain, — while  in  these  minute  creatures 
scarcely  anything  to  call  a  brain  can  be  detected  at  all !  The  questions 
that  may  be  or  that  are  actually  put  are,  in  tact,  endless,  and  are 
increasing  every  day.  Moreover,  sometimes  they  are  such  that  they  lie 
at  the  very  basis  of  biology,  at  the  root  of  aU  subsequent  thought, 
craving  an  answer  in  the  mind  of  every  enquirer. 

Such,  for  instance,  ia  the  question  whether  life  and  living  things  may 
not  make  their  apparition  where  they  were  never  before,  and  never  have 
been  introduced,  in  certain  solutions,  for  instance,  sealed  when  very 
hot,  and  supposed  to  have  merely  chemical  contents ;  or  whether  & 
spore,  or  ovum,  or  germ  of  some  kind,'  itself  the  product  of  some  living 
thing,  must  not  have  been  first  placed  wherever  life  actually  makes  its 
appearance)  This  question  is  plainly  capital  in  biology.  But  the 
most  eminent  students  answer  it  in  quite  opposite  ways,  l^ot  does 
science  obtain  any  consolation,  save  in  the  invention  of  learned  terms, 
formulating  the  speculation,  as  that,  for  instance,  of  "  biogenesis"  or 
'' abiogenesis."  The  ancients  never  doubted  that  putrefaction  gave 
birth  to  living  creatures,  and  waa  all  the  parentage  they  needed.  The 
modems,  having  analysed  the  careless  observations  of  the  ancients,  and 
found  that,  not  only  in  the  cases  they  counted  upon  as  proving  this 
equivocal  generation,  ova  had  been  laid  by  living  creatures,  similar  to 
those  which  presented  themselves  in  the  putrefying  substances,  but  that 
all,  or  almost  all  living  creatures  produce  ova,  capable  of  developing 
into  creatures  like  themselves,  voted  almost  if  not  altogether  unani- 
mously against  the  ancient  view.  But  now  the  wave  of  belief  is  tending 
again  to  the  old  shore.  All  the  experiments  of  a  Pasteur  and  others, 
seemingly  so  exclusive  of  the  ancient  belief,  and  in  favour  of  the  modem 
*' ex  000  omnitty^  have  not  been  able  to  prevent  a  Pouchet  and  others, 
from  bringing  forward  other  experiments  of  a  contrary  bearing,  while 
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a  Uaeckel  admits  that  experiments  have  not  proved  it,  but  that,  doubt- 
less, originally  living  arose  from  dead  matter. 

Similarly  also,  Huxley,  sanctioning  the  method  of  experiment,  and, 
like  Haeckel,  halving  the  difference,  gives  it  as  his  opinion  that,  ^o  far  as 
experiments  have  been  rigidly  made  and  rightly  interpreted,  there  is  no- 
thing to  contradict  the  adage  of  '*  amne  vivum  ex  ovo"  but  that,  for  his 
own  part,  had  he  been  present  at  the  beginning  of  life,  he  would  have 
expected  to  see  protoplasm  making  its  appearance  among  dead  matter. 
He,  therefore,  contents  himself  with  a  conclusion  which  his  accepted 
method  of  investigation  does  not  sanction,  and  leaves  us  only  his 
candour  to  admire. 

Now  what,  may  we  not  ask  in  passing,  can  be  the  cause  of  all  this 
conflict  among  men  of  science  as  to  the  origin  of  life  t  Is  it  not 
explained  by  the  narrowness  of  the  current  conception  of  life,  and  the 
lowness  of  the  point  of  view )  The  biologists  of  the  present  day  never 
think  of  anything  else  but  of  seeking  the  living  among  the  dead.  Con- 
trary to  all  reason,  to  all  observation  where  the  contact  between  the  two 
is  certain,  they  take  for  granted  that  death  is  antecedent  to  life.  But 
is  not  the  fact  the  very  roverse  of  this  1  Of  that  fact  is  not  "  amne 
vivum  ex  ovo**  a  far  too  limited  expression  1  Does  not  that  fact,  in  its 
full  extent,  roquire  rather  the  words  '*  ex  vioo  omnia  t  "  Yes ;  at  the 
fountain  head  is  not  all  life  1  Is  not  He  who  is  thero  emphatically  He 
who  liveth  for  ever  9  And,  having  due  regard  to  the  kindrod  relation- 
ship that  there  always  is  between  a  cause  and  its  immediate  efiect, 
is  not  that  which  we  are  reasonably  to  look  for  this, — ^that  all  nature,  in 
proportion  as  it  is  protistic  or  lies  near  to  the  ever-living  One,  shall  be 
found  to  be  teeming  with  life)  Let  us  not  wonder,  then,  at  the  great 
embarrassment  of  men  of  science,  so  long  as  their  thoughts  never  rise 
higher  than  to  seek  the  living  among  the  dead.  But  neither  let  us, 
on  the  other  hand,  manifest  any  sympathy  Mrith  those  quasi-theologi* 
cally  disposed  persons,  who  seem  to  think  that  plants,  and  especially 
animals,  alone  require  a  Creator,  while  as  to  the*  crystalline  world,  and, 
indeed,  all  nature  besides,  it  may  go  about  its  business,  and  be  left  in 
a  merely  aboiriginal  or  atheistical  or  even  antitheistical  state. 

And  here  let  me  make  a  correction,  or  rather  an  addition,  to  the 
remarks  that  have  been  made  already  on  the  subject  of  respiration.  In 
these  remarks  it  was  presumed,  as  is  usually  done,  that  the  only  new 
souree  of  energy  obtained  by  breathing  comes  from  the  incidence  of 
oxygen  on  the  organism,  and  that  the  whole  cycle  of  the  eneigising 
consists  in  phenomena  which  are  purely  chemical  or  mechanical,  which 
in  the  last  analysis  are  the  same.  I  desire  here  to  add  (though  under 
,the  disadvantage  as  yet,  no  doubt,  of  its  seeming  a  mere  hypothesis), 
that  on  tracing  the  relative  phenomena  to  their  very  source,  it  comes 
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out  that  respiration  is  preluded  and  exemplified,  nay,  we  may  say  begun, 
by  an  agency  on  the  sunbeam  or  the  setherial  elements,  which  can 
impart  power  to  these  elements  to  supply  what  they  impart  to  living 
nature,  and  consequently  lose  from  themselves.  Kot  that  this  Power, 
which  is  the  first  of  things,  and  which  presents  itself  to  philosophy  as 
lying  beyond  and  above  the  sunbeam,  is  a  property  either  of  sether  or 
of  matter.  It  is  Power  in  its  very  essence  and  fountain,  possessed  of 
all  the  highest  attributes  which  are  implied  in  the  most  complete  idea 
of  Power,  and  which  Power  is  seen  to  possess  anywhere.  It  is  Power 
in  perfection.  It  is,  therefore,  Power  in  unity,  perfectly  free  or  uncon- 
trolled, perfectly  perceptive  or  intelligent — in  fine,  possessing  Per^ 
sonality.     In  a  word,  it  is  the  omnipotent  Author  of  alL 

This  is  the  first  word  of  our  philosophy.  And  hence  there  attaches 
to  that  philosophy  the  doctrine  that,  while  the  Author  of  all  imparts 
power  to  those  beings  and  things  to  which  He  has  awarded  existence 
statedly  and  harmoniously  with  their  natures,  so  as  to  produce  the 
vital,  the  dynamical,  and  mechanical  phenomena  of  nature  uniformly. 
He  also  stands  in  such  relationship  to  aU  of  them,  as  an  Omnipotent 
Will  holding  them  all  in  His  hand,  that  by  a  procedure  which  may  be 
justly  called  normal,  that  is,  without  any  interference  or  miracle  as  com- 
monly understood.  He  can  empower  or  withhold  power,  in  particular 
ways,  forms,  and  cases,  and  so  can  order  both  individual  life  and  cosmical 
phenomena  as  it  may  please  Him. 

To  apprehend,  therefore,  as  is  often  now  done,  and  still  more,  to 
affirm,  that  human  entreaty  to  the  Deity  for  any  physical  change  is 
necessarily  impotent  to  obtain  that  change,  and  that  even  for  a  moral 
change  such  entreaty  is  nothing  more  than  a  mental  discipline,  is  to 
entertain  an  apprehension,  and  to  make  an  affirmation  which  is  itself  as 
unsound  in  science  and  philosophy  as  all  mankind  in  all  ages  have 
shewn,  by  their  prayers,  that  they  feel  it  to  be. 

Ab  to  the  denial,  also,  of  the  possibility,  and  consequently  of  the  fact 
of  miracle,  that  denial  is  valid  only  when  nature  has  been  so  conceived 
and  its  course  so  defined  as  to  exclude  miracle  according  to  a  definition. 
Within  the  compass  of  such  a  definition,  miracle  is  of  course  impossible, 
and  there  need  be  no  inquiry  about  any  historical  miracle  as  to  the 
evidence  on  which  it  rests.  But  such  a  conception  of  nature  is  not  that 
of  reality.  It  is  not  from  the  real  world,  but  from  an  imaginary  one, 
that  miracle  has  been  excluded  in  thijs  way.  As  to  reality,  instead  of  its 
being  near  the  truth  to  say  that  there  never  has  been  and  never  can  be  a 
miracle,  it  would  be  far  nearer  the  truth  to  say  that  the  whole  course  and 
economy  of  nature  is  one  sustained  miracle.  That  course,  that  economy 
does  not  excite  popular  wonder,  indeed,  because  people  are  quite  fami- 
liar with  it  and  expect  it,  knowing  that  the  same  phenomena  will  recur 
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when  all  the  conditions  of  existence  are  the  same.  This  phenomena  surely 
must  do,  since  their  Author  is  at  once  perfect  in  intelligence^  and  perfect 
master  of  His  material,  and  therefore  is  not  liable  to  make  any  mis- 
takes, or  to  introduce  any  corrections,  or  to  determine  otherwise  from 
moment  to  moment  or  from  age  to  age,  than  as  he  determined  at  first 
when  the  material  economy  was  instituted  and  set  agoing  by  Him. 

And  here  I  may  make  a  remark  upon  the  term  "  law,*'  as  now  usually 
applied  to  nature.  This  unifonnity  of  procedure  which  is  implied  in 
that  of  a  perfect  intelligence,  is  commonly  taken,  or  rather  mistaken, 
for  the  fulfilment  of  a  law.  One  hears  of  little  or  nothing  else  in  science 
now  but  of  the  laws  of  nature  and  of  phenomena.  And  such  language 
is  not  only  convenient,  but,  perhaps,  in  consequence  of  the  poverty 
of  language,  it  is  inevitable.  Still  it  is  only  rhetorical  It  is  not  strictly 
scientific.  There  is  a  great  difference,  in  point  of  fact,  between  the 
fulfilment  of  a  law,  properly  so  called,  and  the  recurrence  of  a  phe- 
nomenon in  the  course  of  nature.  A  law,  properly  so  called,  is  a 
formula  or  rule  of  action  framed  at  some  past  time  for  the  regulation  of 
the  time  to  come.  It  lb  a  fixture  which,  having  originated  in  the  past,  is 
handed  down  to  be  worked  in  the  present  by  some  executive  power  who 
shall  know,  accept,  and  obey  it.  Law,  in  fact,  stands  in  contrast  with 
autocracy,  or  a  self-determining  power  acting,  as  such,  from  day  to  day. 
Noyr,  of  the  two  it  is  the  latter  which  is  most  applicable  to  the 
course  of  nature  and  the  production  of  phenomena.  Not  that  there  is 
necessarily  any  difference  in  the  issue  or  products  of  either  mode.  Thus, 
let  us  suppose  a  living  executive  power  or  prince  constituted  with  such 
hereditary  perfection,  that  his  instinctive  judgments  and  proceedings 
upon  them  should  be  always  the  same  as  those  of  the  laws  of  the  land 
where  he  was  brought  up,  then  in  that  case  everything  in  the  state 
would  proceed  according  to  law,  just  as  it  had  done  before  his  day, 
though  now  without  any  reference  to  statute  or  any  recognition  of  it 
The  entire  regulation  and  life  of  society  in  such  a  case  would  be  due  to 
the  activity  of  a  living  presiding  will.  And  yet,  those  of  the  population 
who  were  acquainted  with  the  statute-book  could  predict  in  every  case 
what  the  forthcoming  proceeding  would  be.  But  surely  this  uniformity 
and  certainty,  this  power  of  prediction,  would  not  detract  from  the  re- 
cognition of  the  will  and  the  power  of  the  prince.  On  the  contrary,  in 
virtue  of  his  transcendent  ancestral  and  patriotic  instincts,  he  would 
surely  command  the  loyalty  and  homage  of  alL  Now,  for  a  perfect  in- 
tellectual heredity,  substitute  a  perfect  intelligence,  with  perfect  know- 
ledge of  the  capacity  of  his  subject  atoms,  and  we  have  something  like 
a  conception  of  the  mode  of  procedure  in  the  production  of  the  phe- 
nomena of  nature.  Nature  cannot  be  said,  except  in  a  metaphorical  way, 
to  have  been  ordered  long  ago,  and  once  for  all  to  be  as  it  is  now  and 


MIRACLE  IS  THE  NORMAL  COMPLEMENT  OF  LAW.  9 

will  be  for  ever.  Nature  is  from  age  to  age  and  from  day  to  day  the 
immediate  expression  of  the  ever-acting  mind  of  the  ever-living  One, 
who,  though  not  immanent  in  nature  or  one  with  it,  is  yet  everywhere 
present  to  every  atom  in  supreme  power — able  to  modify  or  give  birth 
to  new  phenomena  to  any  extent,  if  He  should  elect  to  do  so ;  in  ven- 
turing to  suppose  which,  however,  plainly  such  ignorant  and  limited 
beings  as  we  are  should  both  think  and  speak  with  great  reserve. 

On  this  subject  (in  a  small  work  published  in  1855,  and  now  no 
longer  to  be  had)  I  have  made  the  following  remarks,  with  a  view  to 
show  the  harmony  that  there  is  between  the  expectation  of  the  human 
mind  and  history  on  the  one  hand,  and  the  course  of  nature  on  the 
other  :* — "  An  opening  must  be  kept  for  possible  miracles, — ^There  exists 
in  the  universe  free  power.  Consciousness  bears  witness  to  it  in  self. 
And  its  existence  either  in  self  or  anywhere  it  is  impossible  to  explain, 
or  to  satisfy  the  demands  of  reason  anyhow,  without  admitting  that  free 
power  exists  in  perfection  in  Him  who  is  the  Author  of  all, — ^in  whom 
it  has  just  been  seen  that  philosophy  must  find  its  last  word,  in  so  far 
as  the  study  of  phenomena  is  regarded  as  the  study  of  laws.  Now,  of 
a  free  power  the  characteristic  is  to  originate  acts  which  may  be  both 
new  and  singular,  and  under  nu  law  but  that  of  liberty.  Suck  acts^ 
therefore^  and  phenomena  expressive  of  them,  we  are  to  expect  in  the  worlds 
if  the  world  be  fully  a  manifestation  of  its  Author,  Yet,  this  under  two 
conditions : — First,  we  are  to  expect  them  sparingly :  for  if  in  His 
ordinary  providence  the  Creator  put  forth  His  free  power*  from  day  to 
day  in  accomplishing  new  and  singular  acts,  there  would  be  no  place 
for  wisdom  in  man ;  experience  would  only  deceive ;  forethought  would 
be  folly;  and  all  science  would  be  impossible.  Whilst,  therefore, 
philosophy  leads  us  to  regard  the  occurrence  of  such  new  and  singular 
acts  of  the  free  power  of  God,  as  necessary  in  order  to  render  creation 
fully  expressive  of  the  Creator,  it  leads  us  also  to  expect  them  but 
rarely ;  and,  therefore,  to  find  them  bearing  some  name  expressive  at 
once  of  their  rarity  and  singularity,  such  as  the  term  '  miracle,'  which 
has  now  supplanted  every  other."  It  leads  us  also  to  expect  them  only 
in  those  points  in  which  human  nature  comes  into  contact  with  physical 
nature,  and  in  what  we  might  call  the  singular  points  of  the  causes  of 
social  development  and  rectification. 

*  Elements  of  the  Economy  of  Nature.     A  Fragment.    Second  Edition.    Chap- 
man and  Hall,  London,  1855,  p.  2. 


CHAPTER   II. 

THE  PREVALENCE  OF  LIFE  IK  KATURE,  PAST  AND  PRESENT. 

Ordinary  obaervation  leads  us  but  little  to  suspect  the  extent  to  which 
LIFE  exists  now,  and  has  existed  in  former  ages,  in  our  world.  Com- 
pared with  the  amount  of  dead  matter  in  the  world,  the  number  of 
living  beings  seems  to  be  very  small.  And  even  to  indulge,  as  an  ima- 
gination, the  thought  that  the  crust  of  the  earth  can  be  to  any  consider- 
able extent  the  product  of  the  animated  beings  which  have  lived  and 
died  in  our  planet,  seems  very  extravagant. 

But  when  the  naked  eye  is  aided  by  the  microscope,  and  due  pains 
are  taken  to  discover  life  wherever  it  may  be  now,  or  may  have  been  in 
some  former  epoch,  considerate  and  extensive  observation  leads  to  quite 
another  view ;  and,  indeed,  makes  it  difficult  to  say  where  life  may  not 
have  reigned  in  some  former  age,  or  may  not  even  still  exist 

Into  whatever  realm  of  nature  we  piy  with  the  microscope,  if  only 
there  be  moisture  in  it  and  oxygen  have  access  to  it,  then  what  is  found 
is  this,  that  the  higher  the  power  of  the  instrument,  just  so  much  the 
greater  its  revelations  of  life,  animal  or  vegetable,  just  so  much  the  more 
numerous  the  living  beings  or  things  that  are  seen  in  the  field  of  the 
instrument. 

As  to  water  in  general,  though  it  may  be  such  as  to  have  been 
hitherto  held  to  be  pure,  chemists  and  biologists  give  it  as  their  opinion, 
that  in  order  to  be  free  from  life,  it  must  have  been  recently  distilled ; 
if  not,  it  never  fails,  when  analysed,  to  give  indications  of  ammonia, 
which,  as  a  product  of  the  analysis  of  a  natural  medium  or  substance, 
is  generally  accepted  as  an  evidence  of  the  present  or  previous  existence 
of  b'ving  pature  in  the  medium  or  mass  subjected  to  analysis.  And, 
indeed,  without  invoking  the  aid  of  chemical  analysis  or  other  means 
of  discovery  than  the  eye  aided  by  the  microscope,  it  is  not  easy  to 
find  any  drop  of  water,  which  has  stood  exposed  to  the  air  for  any 
length  of  time,  which  docs  not  show  itself  to  be  teaming  with  living 
organisms. 
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It  has  also  been  demonstrated  that  the  air  ia  full  of  living  things,  as 
ova  and  spores,  at  least,  if  not  as  fully  developed  forms.  There  is,  more- 
over, good  reason  for  believing  in  the  existence  of  the  latter  also  in  the 
air.  It  were  strange  and  contrary  to  the  analogy  of  nature — for  nature 
is  teeming  with  life  wherever  life  is  possible — that  a  medium  should  be 
capable  of  entertaining  in  it  spores  and  ova  in  life  for  an  indefinite  time, 
and  not  be  peopled  with  developing  and  fully  developed  oiganisms  also* 
That  they  might  be  light  eiiongh  to  float  in  the  air,  and  as  fit  every 
way  for  leading  their  lives  in  this  medium  as  fishes  are  in  the  sea,  there 
can  be  no  doubt.  And  that  they  should  be  so  smaU  as  to  be  invisible 
to  the  naked  eye  of  man,  is  only  what  is  to  be  expected ;  while  with 
regard  to  the  use  of  the  microscope  in  this  instance,  it  does  not  appear 
how  it  could  be  applied  with  a  chance  of  success  in  catching  them. 
Moreover,  if  caught,  such  is  probably  the  delicacy  of  their  organisation, 
that  before  they  could  be  subjected  to  examination,  they  would  most 
likely  have  been  shrunk  up  so  as  to  be  mistaken  for  spores.  In  a  word, 
nothing  is  so  difficult  as  to  find  any  region  where  man  himself  can  live 
which  is  not  occupied  by  other  forms  of  life  also.  Nay,  where  man  could 
not  live  a  moment — ^where,  till  lately,  it  was  believed  that  nothing  could 
live,  and  that  nought  but  eternal  darkness  and  desolation  reigned ;  in 
fine,  the  lowest  depths  of  the  ocean,  like  the  simny  meadows  and  hill 
sides,  are  now  found  to  be  not  merely  teeming,  but  cafpeted  with  living 
beings  1 

Nor  is  it  only  in  quantity  and  diffusion  that  simple  organisms  every- 
where abound,  but  also  in  exquisite  symmetry  and  beauty.  In  com- 
parison with  many  of  them,  everything  among  large  animals  seems  slow 
and  stolid,  and  often  ugly.  They  are  to  large  animals  what  lace-work 
is  to  matting.  To  be  convinced  of  this,  happily,  it  is  not  necessary  to 
inspect  them  in  the  living  state,  which  would  be  impossible  for  all  but 
a  few  observers.  Happily,  an  indefinite  time  after  they  may  have  died, 
one  can  study  them  at  his  leisure  in  the  cabinet ;  for  many  of  these 
beings,  though  so  minute,  have  been  endowed  with  the  power  of  secret- 
ing, for  their  own  protection  while  in  life,  a  marbly  or  quartzy  frame- 
work, which  is  very  durable,  and  which,  under  the  microscope,  proves 
to  be  of  exquisite  beauty.  And  in  consequence  of  this,  geology  has 
already  made  the  discovery,  that  not  only  are  many  strata  of  the  earth's 
crust  full  of  organic  remains,  but  that  strata  to  an  almost  incredible 
extent  are  wholly  composed  of  them — composed  of  them  to  such  an 
extent,  indeed,  as  .to  suggest  the  inquiry  whether  those  rocks  which 
exhibit  no  traces  of  pre-existing  animals,  and  are  therefore  named  azoic, 
are  devoid  of  such  traces,  not  because  there  were  no  living  beings  at  the 
time  of  the  original  deposition  of  these  strata,  but  because  the  central 
heat,  the  abyssal  pressure,  and  the  chemical  action  to  which  these  rocks 
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have  subsequently  been  subjected,  which  have  obviously  changed  them 
much  (so  much,  indeed,  as  to  have  gained  for  them  the  name  of  meta- 
morphic  rocks),  have  obliterated  all  the  traces  of  antecedent  organi- 
sation. 

Ko  doubt  the  existing  state  of  chemical  hypothesis,  as  popularly  held 
at  present,  implies  that  all  the  silicium,  all  the  calcium,  i&c,  which  con- 
stitute the  skeletons  of  these  protista  and  protozoa,  existed  before  the 
organisms  in  which  these  elements  are  found,  nay,  existed  for  ever,  or, 
at  least,  from  the  commencement  of  creation,  so  that,  instead  of  having 
been  really  secreted  in  any  measure  by  these  organisms  they  were  merely 
taken  up  by  them  into  their  bodies  from  without.  But  if  we  do  not 
embarrass  ourselves  with  the  chemical  hypothesis  alluded  to  (which 
rests  on  very  insufficient  evidence,  and  begins  to  be  very  seriously  called 
in  question,  even  by  chemists),*  if  we  fall  back  upon  simpler  views  of 
the  inner  structure  of  material  nature,  and  look  to  the  obvious  tendency 
of  geological  observation,  we  shall  be  led  rather  to  infer  that  it  Is  not 
with  respect  to  ourselves  merely,  not  among  such  animals  and  plants 
merely  as  happen  to  be  visible  to  our  eyes,  that  life  precedes  death, 
but  that^  far  more  extensively,  possibly  even  universally,  what  is  now 
dead  is  only  what  has  been  left  behind  of  what  formerly  was  alive. 
At  anyrate,  what  we  actually  observe  as  to  the  relation  of  the  organic 
and  the  inorganic,  the  living  and  the  dead  in  nature,  is  this,  that  every 
living  thing,  either  during  its  life  excretes,  or  after  its  dissolution  leaves 
behind  it,  a  certain  quantity  of  ashes  or  mineral  matter.  That  all  this, 
in  every  case,  has  been  introduced  into  the  living  organism  in  the  veiy 
forms  in  which  it  is  given  out  by  it,  is  generally  maintained.  But  it  is 
merely,  assumed,  it  never  has  been  proved.  Not  have  many  experi- 
ments, especially  of  late,  been  made  to  test  it,  because  experiment  in 

*  The  popular  chemical  hypothesis  alluded  to  is  to  the  effect  that  there  are  in  our 
planet  some  64  elements,  or  different  kinds  of  matter,  tlie  least  particles  of  none 
of  which  are  transformable  into  each  other  in  any  circumstances,  or  in  any  i)erind 
of  time,  however  long,  and  all  of  which  are  simple,  primordial,  ultimate,  or  even 
eternal,  and  eternally  dissimilar  to  each  other.  The  chemists  may  decline  to 
express  it  in  such  strong  terms,  but  it  cannot  be  denied  that  on  such  a  hypothesis 
all  geological,  all  chemical  investigations  are  conducted.  It  is  incredible,  however, 
that  such  a  hypothesis  can  stand  much  longer,  because  it  makes  all  nature  in  its 
ground  a  chaos,  and  the  interpretations  of  the  phenomena  a  continual  struggle 
against  everything  that  is  feasible  ;  its  only  evidence,  meanwhile,  being  the  fact 
that  chemists  have  not  yet  succeeded  in  decomposing  these  64,  as  they  have 
gradually  succeeded  in  doing  with  regard  to  other  substances.  But  though  theM 
64  were  (like  all  other  material  particles)  of  a  molecular  nature,  wliy  should  the 
chemist  expect  to  be  able  to  decompose  them,  since,  before  they  have  oome  into 
his  hands  at  all,  or  been  subjected  by  him  to  his  mimicry  of  natural  processes, 
they  have  been  subjected  for  untold  ages  to  the  infinitely  greater  ordeal  of  the 
white  heat  of  the  sunbeam,  the  central  heat  and  the  volcano,  and  have  survived  it  ? 
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general  is  the  slave  of  hypothesis,  and  expeiiments  which  in  their  issue 
might  possihly  damage  a  favourite  belief^  are  generally  avoided. 

It  may  be  stated,  however,  and  it  ought  not  to  be  forgotten,  that, 
looking  simply  to  nature  for  information,  ashy  or  mineral  matter  may 
have  what  may  be  called  a  meteoric  or  fiery  origin,  as  well  as  an  origin 
from  vital  action.     But  here  we  have  to  consider  the  latter  only. 

Let  it  not  be  hastily  inferred  that,  in  that  grand  conception  as  to  the 
origin  of  our  solar  system,  which  goes  by  the  name  of  the  nebular  hypo- 
thesis, anything  is  implied  which  is  inconsistent  with  a  primeval 
vitality.  Not  but  the  attainment,  on  the  part  of  our  planet,  of  a  cer- 
tain central  mass  and  density,  implies  the  evolution  in  its  interior  of  an 
intense  heat  altogether  incompatible  with  the  existence  of  such  organ- 
isms as  are  known  to  us.  Not  but,  in  the  present  epoch  of  nature,  it  is 
only  at  a  considerable  distance  firom  the  centre  that  the  temperature 
is  mild  enough  for  life,  in  such  forms  as  we  know  it.  But  during 
the  long  ages  of  change  from  the  nebulous  state  (whatever  that 
may  mean)  to  one  which,  in  the  central  parts  of  the  future  planet, 
should  be  more  dense,  there  is  no  evidence  that  heat  was  developed  so 
rapidly  as  to  be  destructive  of  life,  either  about  the  centre  or  at  any 
distances  from  it.  On  the  contrary,  the  whole  progress  of  scientific  dis- 
covery rather  points  to  an  epoch  of  condensation,  so  long  continued,  so 
orderly  and  so  gradual,  that  the  degrees  of  heat  generated  may  possibly 
have  been  the  very  temperatures  which  are  most  congenial  to  the 
construction  of  living  beings,  and  to  their  enjoyment  of  life. 

Viewing  the  world,  on  the  other  hand,  as  condensed  to  the  degree  that  it 
now  is,  a  sufficient  cause  appears  both  for  those  metamorphic  and  igneous 
rocks  which  geologists  recognise,  and  for  the  obliteration  of  all  traces  of 
antecedent  life  during  the  genesis  of  these  rocks.  Notwithstanding 
this,  however,  every  year  is  discovering  organic  remains  further  abroad, 
and  deeper  down  among  the  strata,  previously  noted  as  azoic. 

But  since  the  reader  may  .suspect  that  my  argument  might  tempt  me 
to  exaggerate  on  this  subject,  let  him  peruse  the  following  extracts  from 
a  small  work*  which  very  happily  combines  the  character  of  scientific 
and  popular,  which,  moreover,  records  only  the  work  in  building  up  the 
concrete  part  of  our  planet,  of  the  simplest  animals,  and  among  thes», 
the  work  of  those  only  which  give  calcareous,  not  siliceous  skeletons. 

The  author  first  adduces  the  work  of  the  Foraminifera : — 

''  Our  path  now  lies  for  a  season  in  the  crust  of  the  earth.  We  must 
look  into  that  mighty  record  of  the  past  for  proofs  that  the  sarcode 
amoeba  (see  figs.  1,  2,  3,  4,  5)  was  a  creature  ultimately  designed  by 

*  Popular  Illustrations  of  the  Lower  Forms  of  Life,  &c.  By  C.  R.  Bree,  M.D., 
F.L.a,  F.Z.S.    London,  1868. 
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(Hunipotent  power  to  build  up  the  solid  portion  of  the  world  which 
man  was  destined  to  people.  It  has  been  the  province  of  very  recent 
ihvestigators  to  prove  that  the  amueba  is  the  oldest  of  Imown  fossils, 
that  it  was  the  architect,  unconsciously  working  away  at  a  x>eriod  so 
remote,  that  we  can  only  realise  it  in  any  intelligible  form  by  comparing 
it  with  the  space  we  are  told  to  think  of,  supposing  the  nebulous 
matter,  which  is  resolved  into  stars  by  the  high  power  of  Eosse's  tele- 
scope, reveals  to  us  suns  which  are  the  centres  of  systems  like  our  own." 

**  Now,  beginning  with  the  first  fnairilifBroos  period  •  •  .  •  •  we  find 
the  liiurentian  rocks  composed  of  quartz,  slate,  and  limestone,  forming 
in  many  parts  a  beautifld  veined  green  marble,  occupying  in  Canada  and 
New  York  an  area  of  200  square  miles,  and  having  a  known  thickness 
of  30,000  feet,  and  an  assumed  one  of  90,000  feet,  or,  as  Sir  William 
Logan  has  suggested,  a  thickness  which  '  may  possibly  tea  surpass  that 
of  all  the  succeeding  rocks,  from  the  base  of  the  Paleozoic  series  to  the 
present  time,  carrying  us  back  to  a  period  so  remote,  that  the  appear- 
ance of  the  so  called  primordial  fauna  may  be  considered  a  compara- 
tively modem  event.* 

*'  This  extraordinary  formation  has  been  recently  proved  to  have  been 

formed  almost  entirely  by  Foraminifera.     The  amoeba,  which 

formed  the  shell  of  the  Eozomi  eanadense  in  those  ancient  waters, 
was  at  least  twelve  times  the  size  of  any  known  living  species  of  the 
present  day. 

''  It  is  not  known  as  yet  if  any  other  animal  lived  in  those  ancient 
seaa  On  this  subject  the  stone  book  is  silent.  There  is,  however,  no 
decided  proof  that  other  animals  may  not  have  existed  coeval  with  the 
Eozoon,  although  their  remains  are  not  found  in  the  Laurentian  rocks. 
They  may  have  been  destroyed  by  the  heat  which  metamorphosed  the 
sediment  of  those  seas  into  Labrador  felspar,  hypersthene,  crystalline 
limestone,  and  beautiful  green  veined  marble,'  but  which  left  intact  the 
cast  of  the  Foraminifera,  and  so  perfectly,  that  the  fossilised  pseudo- 
podia  may  be  seen,  like  tufts  of  silver  wire,  radiating  through  its  canals 
and  chambers. 

*'  For  the  time  being  then,  at  least,  the  Eozoon  canadenae  must  be 
considered  as  the  oldest  example  of  organic  structure  which  the  records 
of  geology  have  revealed  to  us ;  and  we  must  receive  as  a  fact  of  science, 
that  the  lowest  known  sedimentary  strata,  for  the  depth  of  from  four 
to  sixteen  miles  round  the  earth,  have  been  formed  by  the  lump  of 
jelly  called  the  amoeba.  The  student  will  note  that,  although  these 
Laurentian  rocks  have  only  been  observed,  say,  in  North  America,  Ire- 
land, Sweden,  &c.,  yet  the  geological  inference  is  that  they  would  be 
found  to  occupy  the  same  position  in  aU  other  parts  of  the  world  if  the 
more  recent  formations  were  removed.     Thus,  wer6  I  to  bore  into  the 
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crust  of  the  earth,  at  Colchester,*  I  should  expect,  at  a  distance  of  13} 
miles,  to  come  down  upon  the  Laurentian  rocks. 

**  There  is  something  truly  practical  and  satisfactory  in  the  revelations 
of  a  science  which  shows  to  us  how  gradually  the  crust  of  the  earth  was 
huilt  up,  and  how  far  down  that  vista  of  time,  in  which  the  imagina- 
tion may  revel  in  awe  and  wonder,  those  mighty  preparations  were 
begun  which  culminated  in  the  creation  of  man  himself. 

''  It  is,  however,  in  the  Cretaceous  group  of  strata  that  the  Forami- 
nifera  begin  to  appear  most  abundantly.  It  may  surprise  many  of  my 
readers  when  I  tell  them  that  the  chalk  cliffs  throughout  the  world 
consist  mainly  of  the  remains  of  the  Foraminifera.  We  cannot  go 
where  we  will  and  examine  the  stupendous  Laurentian  rocks,  but  we 
can  visit  our  chalk  cliffs  at  Dover,  or  wander  over  our  Sussex  downs ; 
and  we  can  also  realise  the  great  use  to  man  of  chalk,  when  we  see  our 
famew  spreading  it  upon  their  stiff  daye;  and  we  can,  without  much 
trouble^  follow  the  "  white  hills''  into  Ireland  and  Spain,  France  and 
Greece,  for  an  extent  of  1140  miles.  We  can  follow  them  from  the 
south  of  Sweden  to  Bordeaux,  for  840  miles ;  and  we  can  measure  these 
cliffs,  and  find  them  to  have  a  thickness  of  from  600  to  1000  feet ;  and 
then  we  can  sit  down  in  some  snug  comer  and  smoke  our  pipes,  and 
ponder  upon  the  wonderful  fatit  that  all  the  most  important  parts  of  our 
earth's  crust  have  been  built  up  by  an  animal,  sometimes  so  small  as 
only  to  be  seen  through  the  microscope — a  creature  without  muscle,  bone, 
nerve,  or  blood-venel,  a  mere  lump  of  jelly ! 

''  At  the  beginning  of  the  Eocene  period,  and  contemporaneously  with 
the  London  clay  and  Paris  basin  formation,  we  first  observe  the  appear- 
ance of  the  Nummulite.  It  reached  its  highest  point  of  development 
about  the  middle  of  the  Eocene  period,  when  at  least  fifty  species  are 
known  to  have  existed.  It  then  began  suddenly  to  decline,  appeared 
in  less  and  less  numbers  in  the  later  Tertiariee,  and  in  our  seas  only  a 
single  species  is  known  to  exist. 

"  But  in  the  period  above  indicated,  this  little  Foraminifer  had  formed 
beds  of  enormous  thickness  and  great  extent  in  the  crust  of  the  earth. 
Some  idea  of  these  extraordinary  strata — ^known  as  the  Kummulitic 
limestone — ^may  be  gathered  from  the  following  extract  taken  from 
Professor  Haughton's  *  Manual  of  Geology,'  pp.  176  and  177  : — 'The 
geological  distribution  of  Nummulites  is  most  remarkable,  as  they  are 
found  along  the  entire  line  of  mountain  chains  from  the  Pyrenees  to 
Thibet,  and  occur  at  aU  altitudes  from  8000  feet  and  10,000  feet  in  the 
Pyrenees  and  Alps,  to  15,000  feet  in  the  Himalaya  mountains ;  they 

*  The  atithor  resides  there,  and  his  statements  were  originally  addressed  to 
people  there. 
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form  a  geological  zone  stretching  W.N.W.  to  E.S.E.  from  10*  W.  long, 
to  55*  E.  long.,  having  a  width  of  1800  miles.  Farther  to  the  east  it 
narrows  considerably,  but  the  entire  length  from  west  to  east  embraces 
98*  long.,  and  its  breadth  from  north  to  south  ranges*  from  the  16th  to 
the  55th  degree  of  north  latitude. 

"The  Nummulitic  limestone  surrounds  the  entire  border  of  the 
Mediterranean  Sea  and  the  Black  Sea.     It  constitutes  a  large  portion 
of  Egypt  and  of  Asia  Minor.   .....   It  is  found  in  the  elevated 

regions  of  the  sources  of  the  Tigris  and  Euphrates,  and  extends  from 
Upper  Armenia  to  the  Persian  Gulf.  It  also  stretches  eastward  from 
Armenia  along  the  valley  of  the  Araxes  by  the  chain  of  Elburz  and  the 
plateau  of  Iran,  as  &r  as  the  mountains  of  Cabul  and  the  Pnnjaub.  It 
completely  surrounds  the  valley  of  Cashmere,  and  rises  in  the  chain  of 
the  Himalayas  to  a  height  of  15,996  feet,  from  which  altitude  it  i 

descends  on  the  south-east  of  the  chain  along  the  right 'bank  of  the 
Indus,  forming  the  lower  hiUs  of  Beloochistan.  Still  fEuther  to  the  east 
it  is  found  in  the  mountains  of  Kossya^  between  the  Brahmapootra  and 
the  plains  of  Bengal' 

"  I  need  say  but  little  more  to  prove  the  important  agency  assigned 
to  the  amoeba  in  building  up  the  crust  of  the  earth.  In  all  this  there 
is  a  vast  proof  of  the  design  with  which  this  lowly  organism  was 
created.  Take  away  the  Laurentian  rocks,  and  the  chalk,  and  the 
IN'ummulitic  limestone,  and  tfie  crust  of  the  earth  would  tumble  to  pieces. 
And  yet  they  were  formed  by  a  lump  of  jelly  that  could  only  have  the 
blind  instinct  of  self-support  and  self-preservation. 

"  And  the  same  design  is  being  carried  out  in  our  time  for  the  pro- 
bable creation  of  a  future  world,  in  which  man  himself  may  be  the  most 
important  fossil. 

"  The  bed  of  the  Atlantic  Ocean,  even  at  a  depth  of  two  miles,  is 
covered  by  ooze  teeming  with  Foraminifera,  ninety-seven  per  cent,  of  the 
soundings  at  the  above  depth  being  found  by  Captain  Dayman  to  con- 
sist of  Globigerina.  They  are  principally  found  in  the  Gulf  Stream  and 
follow  its  course.  Does  this  indicate  a  future  group  of  hills  or  mountains 
having  such  a  range  ?  The  coasts  of  Australia  are  crowded  with  living 
Foraminifera ;  in  fact,  they  are  found  in  the  soundings  of  most  tropical 
seas,  and  the  greater  the  depth,  as  a  rule,  the  larger  the  specimens. 
They  occupy  fifty  per  cent,  of  the  ooze  in  the  deeper  watera  of  the 
Mediterranean,  Adriatic,  Bed  Sea,  Canaries,  West  India  Islands,  east 
and  west  coasts  of  South  America,  St  Helena,  and  Isle  of  France. 

"  The  history  of  the  Foraminifera  is  part  of  that  of  the  earth.  I 
have  in  this  paper  endeavoured  to  show  how  intimately  the  study  of 
animal  life  is  connected  with  those  higher  generalisations  upon  which 
the  science  of  geology  is  founded.     How  much  is  our  interest  heightened 
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in  that  drop  of  water  under  the  microscope,  and  that  protean  lump  of 
unsymmetrical  sarcode  called  amoeba,  when  we  associate  them  with 
the  physical  architecture  of  the  world,  and  the  forethought  and  design 
of  that  world's  Creator !" 

The  author  afterwards  proceeds  to  notice  the  work  of  the  coral 
polype  (fig.  6). 

'^  But  there  is  no  part  of  the  interest  attached  to  the  coral  of  greater 
significance  than  that  which  we  shall  find  connected  with  its  history  in 
the  formation  of  the  crust  of  the  earth.  The  Jihousands  of  islands, 
which,  for  the  space  of  16,000,000  of  square  miles,  are  found  in  the 
Great  Pacific  Ocean,  are  almost  entirely  formed  of  coral.  All  the  north- 
east coast  of  Kew  South  Wales,  for  upwards  of  1000  miles,  has  a  barrier 
reef  of  coraL  In  the  Indian  Ocean  the  immense  chain  of  islands  known 
as  Cosmoledo,  Saya  de  Malha,  Chagos,  the  Maldivas,  and  the  Laccadives, 
are  all  formed  of  coral  occupying  a  space  of  nearly  2000  miles.  The 
eastern  coast  of  Africa,  from  Mozambique  nearly  to  Ajan,  upwards  of 
1000  miles,  is  an  immense  fringing  reef  of  coraL  The  coasts  of  the 
Eed  Sea  are  almost  entirely  coral.  Turning  again  to  the  Indian  Ocean, 
we  find  the  south-west  coast  of  Sumatra  and  the  southern  coast  of 
Java  fringed  with  coral.  From  the  northern  extremity  of  the  Celebes 
to  the  Philippine  Islands,  thence  to  Bashee,  Patchow,  and  Loo  Chow, 
and  back  to  the  China  Sea,  we  find  the  Paracells  and  other  large  islands . 
all  formed  of  coral;  and,  lastly,  for  I  need  not  continue  details,  the 
islands  of  Bermuda  and  the  West  Indies  are  surrounded  by  fringing 
reefs  of  coral. 

'^  This  rapid  glance  at  the  works  carried  on  in  the  present  day  by  the 
polyp  which  forms  the  coral,  will  give  some  slight  idea  of  the  immense 
importance  which  this  creature  has  possessed  in  fashioning  the  form  of 
the  earth's  surface.  If  we  go  below  this,  and  look  at  the  records  of  its 
working  in  time,  our  astonishment  will  be  vastly  increased.  Some  of 
the  most  interesting  problems  connected  with  the  age  of  the  world  are 
solved  by  these  records." 

The  creatures  by  which  such  mundane  quantities  of  concrete  earthjy 
matter  are  produced,  are,  as  I  have  stated,  of  the  simplest  structure,  and 
usuaUy  the  individual  is  of  a  very  minute  size,  or,  more  correctly,  their 
organism  is,  so  &r  as  appears,  but  little  difi!erentiated,  and  they  are  so 
minute,  that  probably  there  are  many  of  them  which  are  too  small  for 
even  the  highest  power  of  the  microscope  to  render  visible.  At  any 
rate,  beneath  the  horizon,  within  which  the  highest  power  of  the  most 
powerful  microscope  can  detect  objects  or  particles  different  from  the 
liquid  medium  in  which  search  is  made,  there  is  every  reason  to  believe 
that  there  is  still  a  lower,  or,  shall  I  not  rather  say,  a  higher  world  teem- 
ing with  life. .  I  have  said  that  these  creatures  of  the  dawn,  or  protozoa^ 
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are  to  be  described  as  not  visibly  diffeieutiated,  that  is,  they  do  nut 
exhibit  to  the  eye  many  different  tissues  or  organs  as  larger  animals  do. 
For  this  reason  they  are  commonly  spoken  of  as  very  simple — ^mera 
specks  of  living  jelly — and  so  forth.  But  all  that  is  really  seen  is  this, 
that  they  consist  of  a  transparent  substance,  which,  when  burned,  gives 
universally  the  same  chemical  elements  as  its  constituents.  But  when 
it  is  considered  how  manifold  and  how  marvellous  the  powers  of  that 
substance  are,  reason  checks  the  eye  in  affirming  this  to  be  so  very 
simple.  Ab  to  their  external  forms,  they  are  so  multifarious  as  seemingly 
to  defy  any  generic  descriptions,  even  the  most  reserved.  Sometimes 
even  the  same  species,  nay,  the  same  individual,  appears  to  have  power 
of  affecting  all  imaginable  forms,  and  to  be  a  very  proteus,  which  name 
has  indeed  been  appropriated  for  some  of  them.  -  To  acquaint  himself 
with  them,  the  reader  must  have  recourse  to  works  on  zoology,  and  mark 
the  forms  and  powers  of  the  Rhizopoda  and  the  Infusoria,  the  Hydrozoa, 
and  the  Actinozoa,  as  also  the  succeeding  orders.*' 

Referring  to  the  sponges  also,  the  author  from  whom  I  have  quoted 
so  largely  makes  the  following  remark : — ''  The  sponges  are  found  fossil 
in  the  oldest  rocks.  They  attain  their  maximum  in  the  chalk.  Most 
of  our  flints  have  a  sponge  or  its  spiculse  as  a  nucleus,  round  which  tlie 
siliceous  matter  has  accumulated."  The  sponges  are,  indeed,  very  dif- 
ferent from  the  other  creatures  which  have  been  noticed.  But  they  do 
not  fail  to  contribute  their  share  to  the  crust  of  the  earth. 

There  are  other  organisms  also  which,  without  any  adequate  reason, 
naturalists  are  more  disposed  to  refer  to  the  vegetable  than  to  the  animal 
kingdom,  or  to  an  organic  realm  lying  between  the  two  which  has  been 
named  that  of  the  Protista^  by  which  it  appears  that  material  for  rocks 
has  been  supplied  to  a  vast  extent.  Such  are,  for  instance,  the  Diato- 
macese,  of  which  thousands  of  species  have  been  ascertained  to  be  still 
Hving  and  dpng,  and  leaving  their  beautiful  siliceous  shells  behind  them 
to  increase  the  quantity  of  dead  matter  in  the  crust  of  the  earth.  Com- 
posed entirely  of  such  shells,  extensive  strata  and  beds  of  stone  are 
found  here  and  there  among  the  strata  of  our  planet.  They  are  indivi- 
dually so  minute,  that  Ehrenberg  estimates  that,  in  Bohemian  Tripoli, 
there  are  187  millions  in  a  single  grain  weight,  and  yet,  at  that  place 
there  is  a  stratum  extending  over  a  wide  area  which  is  no  less  than  four- 
teen feet  thick. 

To  the  seremarks  some  others  may  be  added  from  Lyell's  Elements 
of  Geology. 

He  states  what  is  still  more  interesting  in  reference  to  the  view 
in  which  we  are  now  regarding  such  occurrences  in  the  upper  part  of 
this  stratum,  that  there  is  ''  another  heavier  and  more  compact  stone,  a 
kind  of  semi-opal,  in  which  innumerable  parts  of  Diatomacen  and  spi- 
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culse  of  the  spongilla  are  filled  with,  and  cemented  together  by,  siliceous 
matter.  It  is  supposed  that  the  siliceous  remains  of  the  most  delicate 
Diatomaceee  have  been  dissolved  by  water,  and  have  thus  given  rise  to  this 
opal,  in  which  the  more  durable  fossils  are  preserved  like  insects  in 
amber.  This  opinion  is  confirmed  by  the  fact,  that  the  organic  bodies 
decrease  in  number  and  sharpness  of  outline  in  proportion  as  the  opaline 
cement  increases  in  quantity."  Treating  of  the  origin  of  metamorphic 
rocks,  the  same  author  makes  these  remarks : — "  Now,  the  alterations 
above  described,  as  superinduced  in  rocks  by  volcanic  dikes  and  granitic 
veins,  prove  incontestably,  that  powers  exist  in  nature  capable  of  trans- 
forming fossiliferons  into  crystalline  strata — powers  capable  of  generat- 
ing in  them  a  new  mineral  character,  similar  to,  nay,  often  absolutely 
identical  with  that  of  gneiss,  mica-schist,  and  other  stratified  members 
of  the  hypogene  series.  The  precise  nature  of  those  altering  causes, 
which  may  provisionally  be  termed  plutonic,  is,  in  a  great  degree,  obscure 
and  doubtful ;  but  their  reality  is  no  less  clear,  and  we  must  suppose 
the  influence  of  the  heat  to  be  in  some  way  connected  with  the  trans- 
mutation, if,  for  reasons  before  explained,  we  concede  the  igneous 
origin  of  granite."  And  again, — "  The  total  absence  of  any  trace  of 
fossils  has  inclined  many  geologists  to  attribute  the  origin  of  the 
crystalline  strata  to  a  period  antecedent  to  the  existence  of  organic 
beings.  Admitting,  they  say,  the  obliteration,  in  some  cases,  of  fossils  by 
plutonic  action,  we  might  still  expect  that  traces  of  them  would  oftener 
occur  in  certain  ancient  systems  of  slate,  in  which,  as  in  Cumberland, 
some  conglomerates  occur.  But,  in  urging  this  argument,  it  seems  to 
have  been  forgotten  that  there  are  stratified  formations  of  enormous 
thickness,  and  of  various  ages,  and  some  of  them  very  modem,  all 
formed  after  the  earth  had  become  the  abode  of  living  creatures,  which 
are,  nevertheless,  in  certain  districts,  entirely  destitute  of  all  vestiges  of 
organic  bodies.  In  some  the  traces  of  fossils  may  have  been  effaced  by 
water  and  acids  at  many  successive  periods ;  and  it  is  clear  that,  the 
older  the  stratum,  the  greater  is  the  chance  of  its  being  non-fossiliferous, 
even  if  it  has  escaped  all  metamorphic  action." 

In  the  review  of  what  has  been  advanced  in  this  chapter,  it  may, 
perhaps,  strike  the  reader  as  strange,  that  the  burden  of  the  earth's  crust 
should  have  been  laid  to  such  an  extent  upon  animal  beings,  and  not 
rather  upon  plants.  The  prevalent  impression  is  iliat  the  vegetable  pie- 
ced^ the  animal  kingdom.  And  it  is  certain  that  vegetable  remains, 
in  virtue  of  the  carbon  which  they  contain,  can  give  solid  strata  which 
may  possibly  last  as  long  in  the  crust  of  the  earth  as  any  other,  attain- 
ing, in  different  epochs,  the  successive  states  of  flaming  coal,  glance  coal, 
and  ultimately  plumbago.  But  minute  research  into  the  intimate  struc- 
ture of  the  living  cell  in  plants  has  shown  that  its  lining  and  living  part 
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is  the  same  as  that  in  animals,  and  that  the  yegetahle  matter  or  cellulose 
which  characterises  plants  is  of  the  nature  of  a  very  delicate  shell  en- 
crusting and  protecting,  and  supporting  the  living  part  The  simplest 
plants,  therefore,  must  be  viewed  as  farther  away  from  the  beginnings 
of  life  than  the  purely  sarcode  animal,  and  analogous  to  those  which, 
for  their  protection  and  support,  secrete  calcium  or  siUcium.  But  here 
the  philosophically  minded  observer  is  reminded  how  inadequate  m^ely 
popular  distinctions  are  to  form  the  ground  of  a  truly  scientific  classifi- 
cation of  the  productions  of  nature.  Multitudes  of  organisms  present 
themselves  in  the  field  of  the  microscope  with  regard  to  which  some  of  the 
most  approved  naturalists  maintain  that  they  cannot  be  called  either  ani- 
mals or  plants,  and  for  which  they  have,  therefore,  instituted  the  kingdom 
Protista^  as  lying  between  decided  Protozoa  and  Protophyta.  Meantime, 
no  generally  accepted  definition  either  of  an  animal  or  of  a  plant  exista 
A  popular  conception  merely,  which  is  extremely  vague,  is  left  to  rule. 
This  classification  of  organic  nature,  therefore,  into  three  kingdoms  in- 
stead of  the  two,  the  third  embracing  organisms  in  which  it  is  thought 
that  th6  characteristics  neither  of  animal  nor  of  vegetable  organism  and 
life  distinctly  appears,  implies  no  more  than  this,  that  in  descending  the 
scale  of  oi^ganisation,  now  in  the  line  of  animals,  now  in  that  of  plants, 
with  a  popular  conception  of  what  an  animal  and  what  a  plant  is,  we 
come,  at  least,,  in  both  lines  to  organisms,  with  respect  to  which  we  do 
not  know  whether  to  refer  them  to  the  one  kingdom  or  to  the  other,  and 
so,  as  a  haven  for  our  ignorance,  we  institute  for  them  a  third  kingdom. 
Nothing,  however,  either  in  organisation  or  function,  has  appeared  in 
them  to  justify  such  an  institution.  Its  true  place,  therefore,  if  such 
there  be  at  all,  is  that  of  a  parenthesis  or  appendix  for  receiving 
organisms  which,  at  present,  it  is  deemed  improper  to  classify  in  either 
of  the  two  established  kingdoms  of  Mature. 

As  to  the  eight  classes  of  HsBckeVs  Protista,  most  of  them  have 
hitherto  been  regarded  as  animal  organisms,  and  have  been  treated  of 
by  zoologists,  and  there  is  no  good  reason  for  making  them  change  their 
zooic  place.  This  also  is  eminently  the  place  of  his  first  order,  his 
Gymnomera,  of  which  Bathyhiua  Hceckeln  is  adduced  as  an  oceanic, 
and  Protaihosba  primitiva  as  a  fresh  water,  example. 

Moreover,  these  Monera,  it  is  to  be  remembered,  are  the  organisms 
out  of  which  HaBckel  raises  the  whole  of  the  living  world,  both  of 
animals  and  plants.  There  is  nothing,  then,  in  his  class  Protista  that  is 
adverse  to  the  views  now  advanced,  which  regard  animal  nature  as 
the  first  manifestation  of  life  in  our  planet 


CHAPTER   III. 

INDICATIONS  OF  A  CERTAIN  BEGUBRENT  FORM  (THE  NAKED  OB 
APPENDICULATED  SPHERE)  AND  CERTAIN  NUMBERS  (l2  +  20  =r  82) 
IN  LIYING  BEINGS  AND  THEIR  PARTS. 

BioLooTy  the  science  of  life,  when  treated  as  a  branch  of  philosophy, 
which  is  our  present  aim,  has  for  its  object  to  know  and  understand, 
as  also  to  account  for,  the  formd,  the  structures,  and  the  functions  of 
living  beings  and  things. 

Now,  in  order  to  make  any  progress  in  such  an  inquiry,  our  intel- 
lectual weakness  obliges  us  to  direct  our  attention  first  to  those  which 
appear  to  be  most  simple,  and  which,  therefore,  are  probably  most  easily 
known  and  understood.  Moreover,  according  to  our  conception  of  the 
origin  of  nature,  this  is  also  to  begin  at  the  beginning ;  so  that  hero 
philosophical  propriety  sanctions  what  logical  necessity  imposes. 

It  will  assist  us  if  we  consider  these  simple  beings  as  they  exist — 

1.  In  confinement. 

2.  In  freedom. 

In  the  former  situation  are  those  living  and  ever  transforming  tiells  of 
which  the  entire  animal  organism,  so  far  as  it  is  alive,  consists,  and  of 
which,  when  these  living  embers  are  normally  being  transformed  and 
cemented  together,  it  is  in  the  main  constructed.  But  comparative 
anatomy  is  still  in  a  state  {ax  too  crude  and  rudimentary  to  undertake 
the  discussion  of  these  organic  elements.  Kor,  indeed,  does  it  seem 
desirable  to  consider  them  as  individualised  beings  (Endocystica),  distinct 
from  those  which  they  constitute. 

The  case  is  different  when  there  are  found  in  animals,  organisms 
which  are  truly  animated,  and  which  yet  form  no  organic  part  of  the 
^Tiimi^U  themselves  in  which  they  are  met  with,  such  as  entozoa, 
gemmsB,  ova,  spores,  &c.,  of  which  we  may  adduce,  as  an  example,  fig. 
1 ,  a.  It  represents  (highly  magnified)  an  encysted  or  reposing  Gregarina, 
an  inhabitant  of  the  intestinal  canal  of  insects,  &c.  It  also  represents 
Amceba  sphceroc^KCUs  in  repose,  also  highly  magnified.     This  animal 
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consists  of  a  Rpherical  mass  of  plasma,  which  encloses  a  nucleus 
togeihei  with  a  nucleolus,  and  is  surrounded  by  a  cell  membrane." — 
(HcBckel  Schopjungsgeschichte  p.  380.)  But  it  may  equally  well  re- 
present the  drawings  of  ova  in  the  same  work^  both  those  of  invertebrata 
and  yertebrata  (see  Plates  YL  and  X.),  and  in  physiological  works 
generally.  Kespecting  amoeba  in  this  reposing  form,  Huxley  says, ''  No 
doubt  many  persons  will  be  struck  with  the  close  resemblance  of  the 

structure  of  this  body  to  that  which  is  possessed  by  an  ovum 

You  might  take  the  more  solid  particle  to  be  the  representative  of 
the  germinal  spot,  and  the  vesicle  to  be  that  of  the  germinal  vesicle, 
while  the  semifluid  sarcodal  contents  might  be  regarded  as  the  yolk, 
and  the  outes  membrane  as  the  vitelline  membrane.  I  do  not  wish  to 
strain  the  analogy  too  far,  but  it  is  at  any  rate  interesting  to  observe  this 
close  morphological  resemblance  between  one  of  the  lowest  of  animals  and 
that  form  in  which  all  the  higher  animals  commence  their  existence."* 

That  the  lowest  and  the  highest  products  of  organisation,  and  those 
whose  development  is  the  most  diverse  in  the  world,  should  thus  appear 
to  the  eye  to  be  so  similar,  shows  the  utter  hopelessness  of  morphology 
if  the  natural  eyesight  alone  is  to  be  consulted,  without  due  regard  also 
to  mechanical  or  rational  principles.  Katuialists  too  often  think  of  the 
last  molecular  or  moving  things  rendered  visible  by  the  microscope 
(which,  compared  with  ourselves  and  the  common  furniture  of  the  world 
around  us,  are  of  course  very  small),  as  if  they  were  among  the  very 
least  things  of  a  molecular  or  moving  kind  that  nature  produces,  when, 
in  point  of  fact,  they  more  probably  are  to  the  latter  as  African  ele- 
phants to  infiisory  animalcules.  Physiologists,  also,  too  often  allow 
themselves  to  infer  homogeneity  in  a  soft  mass  or  morsel  of  any  kind, 
however  marvellous  its  powers  may  be,  merely  on  the  strength  of  hav- 
ing observed  an  equal  amount  of  transparency,  or  a  similar  coloration 
all  through  I  But  surely  such  an  inference  is  most  unwarrantable,  even 
on  the  principles  of  the  most  obvious  logic.  And  moreover,  the  spectro- 
scope has  shown  of  late,  and  that  to  the  eye  itself,  how  incompetent  this 
organ  is,  when  informed  by  natural  light  merely,  to  observe  differences, 
even  when  they  are  of  quite  an  elemental  character. 

Can  anything  be  more  certain  than  that  the  intimate  structure  of  a 
human  ovum,  which  has  latent  in  it  the  power  of  developing  into  the 
form  aod  structure  of  a  human  being,  and  that  only  by  an  action  sua- 
tained  during  many  years,  must  be  entirely  diverse  from  that  of  an 
amoeba,  which  within  a  few  minutes  can  extemporise  legs  and  anna  for 
itself,  nay,  a  stomach  also,  and  digest  its  food  without  a  visible  trace  of 
any  of  those  viscem  which  man  must  possess,  and  that  in  a  state  of 

*  An  Introduction  to  the  Classification  of  Animals,  p.  8. 
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health,  and  activity,  before  he  t^n  do  the  samof  And  how  diverse, 
also,  must  the  intimate  stracture  of  that  amoeba  be  from  a  moisel  of 
glue,  \nth  which,  nevertheless,  biologists  compare  it,  and  which,  no 
doubt,  gives  a  somewhat  similar  image  on  the  retina  9  Let  us  indulge 
in  no  such  inferences,  in  no  such  comparisons.  They  are  most  unscien- 
tific. Our  eyesight  was  given  us  for  showing  us  neither  the  limits  of 
the  universe  nor  far  into  it,  but,  on  the  contrary,  for  enabling  us  to 
seize  our  food,  and  take  notice  of  such  objects  as  are  dangerous  to  our 
bodies,  while  these  objects  are  yet  at  some  distance  from  us,  and  we 
may  possibly  master  them  or  escape  from  them.  For  all  that  belongs 
to  the  sphere  of  science,  properly  so  called,  it  is  the  mind's  eye  review- 
ing the  observations  of  the  material  eye,  it  is  the  interpreting  power,  it 
is  reason  alone,  that  we  can  consult  with  advantage. 

However,  in  the  field  of  observation  and  thought  to  which  these 
remarks  apply,  this  much  appears  to  the  eyesight,  that  individualised 
objects,  when  their  simplicity  is  a  maximum,  and  when,  though  possess- 
ing life  and  capable  of  development,  they  are  in  a  state  of  repose  or 
hybernation,  tend  to  possess  a  spherical  or  cellular  form,  containing 
within  it  a  nucleus,  as  also  often  a  nucleolus.  This,  the  form  and 
structure  of  every  cell  when  it  is  as  yet  unchanged,  and  is  just  be- 
ginning its  individualised  or  centralised  life,  and  every  encysted  Grega- 
rina,  Amoeba,  &c.,  and  spores  and  ova  in  general,  demonstrate. 

But  let  us  not  proceed  farther  without  asking  whether  we  are  right 
in  regarding  Endocystica,  Gregarinida,  ova,  and  the  like,  as  complete, 
unmutilated,  or  unshorn  objects.  They  are  all  intestinal,  internal,  or 
imprisoned  organisms,  occupying  walled  interiors  where  delicate  exten- 
sions of  their  substance,  as  well  as  free  locomotion,  must  be  forbidden 
them.  Hence,  is  there  not  reason  to  suspect  that  they  may  be  defec- 
tive, or  shorn  of  those  delicate  extensions  of  substance  or  organs  of  loco- 
motion which  are  the  characteristic  endowments  of  animal  nature? 
Suppose,  then,  tbat  we  have  similar  morsels  of  protoplasm,  let  us  say, 
in  a  situation  where  free  growth  and  movement  are  possible, — ^in  open 
water,  for  instance, — ^what  do  we  find  respecting  simple  organisms  when 
there  1  To  this  the  general  answer  is,  that  while,  previous  to  change, 
as  in  imprisoned  organisms,  the  spherical  or  spheroidal  form  and  an 
analogous  structure  still  prevail,  yet  the  free  organism  is  now  usually 
furnished  all  over,  or  in  certain  parts,  with  banks  of  oars  named  ci7ta, 
by  the  rapid  movement  of  which  it  can  change  its  place,  and  flit  about 
freely  in  the  liquid  medium  in  which  it  exists.  Such  are  the  first 
forms  oi  algee,  sponges,  polypes,  medusae,  &c.  (figs.  8  and  9). 

But  here  among  such  objects  there  is  to  be  observed  a  very  remark- 
able difference.  Some  of  them  (fig.  9)  change  their  spherical  form  but 
slightly  if  at  alL     They  do  not  develope  into  other  forms,  either  plant- 
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like  or  peculiar.  On  the  oontrary,  they  produce,  either  in  their  own 
interior,  or  in  juxtaposition  to  themselves,  small  bodies  like  themselyes, 
which,  by  their  own  opening  or  dissolving  away  from  around  them,  they 
liberate,  and  which,  when  liberated,  have  the  power  of  continuing 
the  race. 

Moreover,  many  of  these  spherical  or  spheroidal  bodies  (see  fig.  9) 
show  themselves  to  be  not  homogeneous  or  simple  spheres  or  spheroids, 
covered  more  or  less  with  cilia  all  over,  but  composite  forms,  built  up 
of  a  multitude  of  little  spheres  or  spheroids,  each  spheroid  having 
perhaps  only  four,  more  usually  only  two,  and  ultimately  only  one 
cilium  (figs.  10  and  11).  And  here  one  is  tempted  to  consider  the 
exquisite  structures  and  phenomena  displayed  by  laaso-ceUs,  spermatozoa, 
antherozoa,  pollen,  &c.  But  the  connection  of  the  flagellate  form  in 
the  individual  with  the  spherical  group,  out  of  which  it  has  emerged, 
has  not  been  studied,  and  a  statement  of  the  relations  here  would  be 
almost  purely  theoretical,  and  incapable  of  verification.  It  may  be 
remarked,  however,  that  when  the  cilia  or  linear  appendages  are  long, 
their  normal  nisus  at  the  spherical  keeps  twisting  these  appendages 
round  the  spheroid  to  which  they  are  attached,  and  so  imparts  to  them 
usually  a  spiral  or  undulating  motion.  Of  this,  endless  illustrations  are 
given  in  the  reproductiye  elements  (see  the  aquatic  ciyptogamia,  such 
as  the  CharacesB,  &c). 

Yeiy  manifold  are  the  representatives  of  cilia  (tentacula,  pedicellarias, 
ambulacral  tubes,  &c.)  Cilia  are,  indeed,  so  slow  to  disappear  entirely, 
that  they  are  still  found,  and  that  retaining  their  vibratory  action,  on 
the  surface  of  many  membranes  in  the  most  highly-organised  animals 
(in  man  himself,  indeed),  when  one  fiEtce  of  the  cells  constituting  that 
membrane  is  free. 

But  let  us  now  hasten  to  remark  that  many  ciliated  spherules,  in- 
stead of  opening  up  and  liberating  offspring  like  themselves  (as 
Vol  vox,  fig.  9),  after  they  have  indulged  for  some  time  in  moving  freely 
about,  thus  diffusing  the  species  while  the  parents  die,  settle  down 
on  some  suitable  solid  stage  i .  and  by-and-by  there  grows  from  them 
spiculated  or  tentaculated  structures  in  endless  varieties  in  nature.  Of 
these  nascent  structures,  the  polype  form^  a  hydra-tuba  (fig.  12),  maybe 
taken  as  an  illustration.  This  in  its  turn  may  ultimately  give  being 
to  a  free  swimming  medusa  (fig.  13);  and  of  these  there  is  in  nature  a 
host  so  multitudinous,  that  in  certain  latitudes  and  states  of  the  weather 
they  render  the  very  ocean  luminous,  and  supply  food  even  for  the  whale. 
Or  emulating  a  plant,  the  polype  may  bud  and  branch  again  and  again 
into  all  the  exquisite  forms  of  the  zooph3rtic  and  coralline  world.  Still, 
it  appears  that  all  this  branching  and  building  again  is  but  a  nisus  by 
means  of  axis  budding  upon  axis,  and  equator  branching  upon  equator, 
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to  retain  the  growing  forms  overhead  or  in  its  limits  with  the  ambient 
medium,  as  spherical  as  the  conditions  of  existence  will  allow.  In 
consequence  of  the  space  below  it  being  occupied  by  the  rock  or  other 
object  it  rests  upon  indeed,  the  zoophyte  scarcely  even  attains  to  more 
than  the  hemispherical  in  form.  And  further,  in  proportion  as  the 
animated  mass  becomes  less  completely  individualised,  it  inevitably  be- 
comes at  the  same  time  less  centralised  and  less  emulous  of  the  spherical. 
The  more  of  dead  matter  also  which  the  composite  structure  contains, 
whether  siliceous  spiculae  or  calcareous  granules,  the  less  symmetrical 
its  form  may  be  expected  to  be,  the  greater  the  departure  from  a 
spherical  contour. 

We  take  then  the  appendiculated  sphere  as  the  type  of  form  for  a  fully 
individualised  organism  when  most  simple,  perfect,  and  free,  as  for 
instance  the  ciliated  ovum,  fig.  8,  which  may  represent  either  the  ovum 
of  a  cristatella,  or  one  of  those  bodies  found  in  flint,  which  have  been 
called  Xanthidia  (fig.  15).  As  other  examples,  I  may  also  allude  to  the 
Eadiolaria  generally.  Say  HeliospTioera  inermis  where  the  protoplasmic 
arms  and  body  are  supported  by  a  siliceous  skeleton  of  a  spherical 
form,  composed  of  hexagonal  lace  or  lattice  work,  possessing  the  most 
geometrical  and  beautiful  structure.  It  is,  indeed,  so  elaborate  and  so 
geometrically  accurate,  that  it  is  difficult  to  draw  a  diagram  of  it.  Let 
us,  therefore,  be  content  as  a  type  of  this  whole  class  of  beings  with  ^^, 
14,  the  sun  animalcule,  a  familiar  microscopic  object. 

And  here  there  meets  us  one  of  the  most  interesting  and  important 
facts  in  the  economy  of  animal  nature,  namely,  the  secretion  by  the 
living  organism  of  matter  which  is  dead,  and  its  utilisation  to  give 
support  to  the  living  organism.  If  animals  are  ever  to  attain  to  any 
considerable  size  or  durability,  something  of  this  kind  is  manifestly 
needed ;  for  the  living  parts  of  an  animal,  inasmuch  as  they  must  be 
always  easily  transformable,  must  always  be  mobile,  and  therefore 
always  soft  and  yielding.  But  if  they  are  so,  then  except  when  the 
animals  are  very  small,  and  live  in  a  medium  which  is  of  the  same 
speci&c  gravity  as  themselves,  they  mu^  be  liable,  under  the  sustained 
action  of  gravitation  and  incident  forces,  to  be  all  flattened  and  spoiled 
as  to  form.  Hence  a  necessity  that  supporting  material  be  provided. 
Now  this,  animals  in  general  have  been  enabled  to  do  for  themselves. 
Certain  of  the  particles  of  their  bodies  die,  and  become  dead,  most  pro- 
bably, after  they  have  served  the  purposes  of  life  and  been  exhausted. 
And  these  dead  particles  become  good  material  for  constructing  supports ; 
for  a  dead  particle  is  merely  a  particle  which  is  not  readily  liable 
to  change,  a  particle,  therefore,  just  such  as  is  wanted  as  material  for 
the  skeleton  of  an  animal.  Kow,  of  such  a  kind  are  pre-eminently 
particles  of  silica,  and  of  carbonate  and  phosphate  of  lime,  that  is,  the 
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vory  substances  which  the  simplest  animals  secrete  in  great  quantitie& 
And  hence,  in  early  ages,  abundant  material  for  forming  the  shells  and 
skeletons  of  animals.  But  is  this  all  that  we  have  to  say  upon  the 
subject  1  Does  this  economy  come  to  a  close  here  ?  In  the  lapse  of 
the  time  during  which  our  planet  gives  evidence  of  its  existence,  a  time 
which  seems  all  but  infinite,  must  not  the  accumulation  of  such  dead 
stable  matter  in  it  be  immense  1  And  why,  therefore,  when  we  come 
to  consider  the  case  of  the  planet  itself,  should  we  part  with  the  con- 
ception, that  this  dead  matter  is  provided  as  material  for  a  support  1 
Why  not  a  support  a  shell  or  crust,  not  merely  for  the  individual 
organisms  which  secrete  it,  but  for  their  general  home,  the  planet 
itself,  which  would  have  been  too  soft  and  yielding  without  it? 

Not  that  we  are  to  infer  that  the  entire  mineral  matter  of  the  earth, 
or  even  the  greater  part  of  it,  has,  Or  must  have  been  formed,  in  this  way. 
Dead  or  mineral  matter  would  also  form  rapidly,  all  independently  of 
the  secretions  or  excretions  of  organised  beings,  as  soon  as  the  nuclear 
condensation  of  our  planet  had  become  so  great,  that  the  central  heat 
thus  generated  surpassed  a  certain  temperature.  After  that,  the  heat 
would  transform  the  aqueous  matter  of  the  primaeval  abyss  into  mineral 
matter.  Much  of  the  crust  of  the  earth  may,  therefore,  have  had  what 
may  be  called  a  meteoric  as  well  as  an  organic  origin.  But  in  keeping 
with  the  view  advocated  in  this  work,  it  cannot  be  denied,  that  the 
whole  tendency  of  geological  research  is  to  increase  the  quantity  of 
organic  matter.  This  is,  according  to  our  view,  the  normal  mode  of  the 
•genesis  of  the  crust  of  the  earth ;  and  by  this  view  the  same  theory  of 
the  origin  and  use  of  mineral  matter  applies  equally  to  the  microscopic 
amoeba,  and  to  the  world  itself 

As  to  the  origin  of  this  dead  matter  as  a  secretion  or  excretion  of 
that  which  has  life,  it  is  probably  necessitated  by  the  law  of  the 
conservation  of  force,  and  inevitable,  the  elements  of  the  material 
system  being  what  they  are.  But  though  inevitable,  it  need  not  there- 
fore be  useless.  It  is  universally  admitted,  that  it  is  needed,  and  even 
necessary  to  be  a  support  to  living  creatures,  almost  from  the  least  to  the 
greatest ;  and  now  it  is  suggested  that  it  is  also  necessary  to  the  world 
itself,  in  order  that  the  world  may  be  a  suitable  theatre  for  their  exists 
ence  and  entertainment.  Here  then  we  have  an  instance  of  that  marvel- 
lous  economy,  which  is  constantly  presenting  itself  to  the  reflective 
student  of  nature.  Some  object  or  incident  appears  which,  other 
things  being  as  they  are,  is  unavoidable,  which,  therefore,  may  be 
expected  to  be  merely  an  encumbrance,  or  if  it  serve  one  purpose,  that 
is  all  that  can  be  reasonably  looked  for ;  instead  of  which,  however,  it 
is  found  to  be  essential  to  the  whole  system.  And  we  are  taught 
that  it  is  only  in  consequence  of  want  of  compass  in  our  own  thoughts 
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tliat  we  ever  felt  a  difficulty  about  it,  and  were  tempted  to  wonder 
rather  than  to  adore. 

Such  a  genendisation  (which  refers  to  the  same  category,  and 
uses  the  same  ideas  to  explain  the  existence  of  every  shell  of  ,a  mi- 
croscopic Orbulina,  and  that  of  the  crust  of  the  earth  itself),  will  not 
go  without  a  criticism  invoking  the  aid  of  ridicule  perhaps.  But 
that  can  be  easily  borne.  That  is  not  the  worst  of  it.  The  reader  will 
not  fail  to  perceive,  that  such  a  view  is  entirely  at  variance  with  the 
chemical  hypotheses  which  are  at  present  in  vogue.  But  it  is  no 
less  true,  that  it  is  not  at  variance  with  the  traditions  of  science 
and  philosophy  in  general,  from  the  earliest  times.  And  if  it  explains 
phenomena^  it  is  worthy  of  being  listened  to ;  for  the  actual  state  of 
science  has  no  account  at  all  to  give  of  the  origin  of  the  materials 
of  which  the  supports  of  animals  are  formed — unless,  indeed,  if  it 
be  that  they  were  to  be  found  as  ingredients  in  the  original  cosmic 
vapour — ^where,  however,  it  is  certainly  as  uncomfortable  for  reason 
to  find  them  as  in  the  bodies  of  animals,  or  in  the  crust  of  the 
earth. 

At  present  it  is  generally  believed,  as  has  been  stated,  that  these 
minute  animals  take  up  the  mineral  matters  found  in  them  entirely  from 
the  waters  of  the  ocean  or  of  the  ambient  medium,  be  what  it  may,  in 
which  they  live.  And,  doubtless,  if  these  materials  occur  in  the  animal's 
food,  the  animal  will  utilise  them  for  the  construction  of  its  skeleton. 
And  probably  the  quantity  which  any  individual  animal,  even  the  longest 
lived,  can  transform  of  one  element  into  another — of  nitrogen  into  sili- 
con, for  instance,  is  infinitesimally  smalL  But  to  maintain  that  all 
the  dead  or  mineral  matter  found  in  animals  has  been  brought  into 
them  &om  without  for  ever,  is  to  maintain  a  hypothesis  which  puts  a 
stop  to  all  biological  research,  and  which,  by  the  experimental  results 
of  some  of  the  best  analytical  chemists,  is  believed  to  be  contradicted 
even  by  the  incubation  of  every  hen's  egg.  And  if  it  be  so ;  if  daring  no 
more  than  twenty-one  days,  phosphorus  and  calcium,  even  in  appreciable 
quantities,  make  their  appearance  in  so  small  a  mass  as  the  chick  in 
ova,  how  great  must  not  the  whole  quantity  be  which  has  been  produced 
by  life  since  the  first  creation,  a  period  too  remote  to  be  distinctly  con- 
ceivable ?  It  is,  indeed,  affirmed  by  many  chemists  that,  after  making 
the  most  careful  experiments  on  incubation,  they  do  not  find,  either  by 
the  balance  or  otherwise,  any  evidence  of  the  increase  of  quantity  of 
lime  or  phosphoric  acid,  or  of  anything  else  which  may  not  have  come 
from  without,  during  the  change  of  the  glairy  contents  of  an  egg  into  a 
feathered  fowL  But  how  many  millions  upon  millions  of  atoms  must 
have  been  produced  before  any  of  our  gross  senses  could  in  any  way 
detect  them!    Compared  with  the  fineness  of  molecular  nature,   the 
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most  sensitive  chemical  balance  with  y^^  of  a  grain  in  the  pan,  is  a 
beam  in  a  warehouse  weighted  with  bale  goods. 

But  to  turn  from  the  dead  to  the  living,  it  may  be  said  that  the 
simplest  forms  of  life  have  been  best  observed  in  amoeba.  In  its  repos- 
ing form,  or  what  may  be  called  its  form  of  hybernation  or  when  encysted, 
A,  protoeeua  is  represented  in  fig.  1,  a.  The  tribe  is  one  which  con- 
tains immense  multitudes.  In  a  state  of  activity,  A.  radioea  is  repre- 
sented in  fig.  1,  b.  Here  the  nucleated  "  morsel  of  glue"  has  extended 
in  all  directions  legs  and  arms,  which  it  can  extemporise  out  of  any  part 
of  its  body  when  it  is  hungry.  These  it  gathers  up  when  it  has  caught 
a  particle  of  food,  so  as  to  form,  in  like  manner  of  itself  and  for  itaeli^ 
an  extempore  stomach  which  can  digest  whatever  is  taken  into  it. 
Again,  therefore,  after  this  phase  of  activity,  the  amoeba  resumes  in  a 
general  way  the  spherical  form. 

And  here,  were  we  to  take  anything  like  a  full  review  of  the  forms  of 
the  most  simple  and  abundant  creatures,  we  should  require  to  give  much 
time  and  many  words  to  the  medusidaa,  those  specks  of  jelly  (see  fig. 
13)  with  which  the  ocean  teems  to  such  an  extent  that  in  certain  states 
of  the  weather,  as  has  been  already  stated,  the  sea  is  even  rendered 
luminous  by  them.  But  we  must  content  ourselves  here  with  stating 
that,  on  a  general  view  of  their  forms,  it  may  be  said  that  when  they 
have  other  means  of  locomotion  (such  as  cilia,  &c.),  they  are  more  or 
less  spherical  (Beroe,  &c.)  When  they  have  no  other  means  of  loco- 
motion but  their  own  forms  they  are  more  or  less  hemispherical 
(Medusidse).  Kow,  while  the  spherical  is  of  all  forms  the  worst  shaped 
for  effecting  locomotion  by  itself,  the  hemispherical,  which  ia  but  half 
spherical,  is  well  calculated  to  do  so,  especially  if  the  edge,  or  equatorial 
part  of  the  form,  be  thin  and  mobile ;  for  then  it  must  be  ever  tending 
to  make  a  nisus  at  the  spherical;  and  this  tendency  cannot  but  be  sus- 
tained rythmically,  like  all  other  similar  vital  movements.  In  a  word, 
the  mobile-equatorial  edge  must  be  ever  pressing  downwards  and  in- 
wards rhythmically,  bent  on  forming  another  pole  opposite  to  that  which 
exists  already.  And  thus  its  hemispherical  form  must  propel  the  animal 
in  the  direction  of  the  already  existing  pole.  For  the  same  reason  (the 
development  of  the  spherical)  we  are  also  to  expect,  as  appendages  to 
the  hemispherical  fan  or  umbreUa,  marginal  tentacles,  &c  ;  and  in  the 
line  of  the  axis  an  axial  polypite,  stomatodendra,  &c  In  short,  our 
theory  accounts  to  a  great  degree  of  minuteness  for  the  unseemly  and 
strange  organisation  of  the  medusidse,  which,  considered  as  to  form  and 
structure  merely,  seem  to  have  rare  pre-eminence  in  nature,  since  they 
are  not  only  so  abundant  but  often  attain  to  a  size  so  large  that  nothing 
else  in  nature  that  is  so  simple  and  so  aqueous  can  approach  them. 

The  bioplasmic  protozoon,  while  it  forms  a  support  for  itself  more  or 
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less  of  a  rigid  or  stable  nature,  and  in  so  doing  is  obliged  to  die  in  part, 
is  not  always,  or  even  often,  able  to  maintain  its  unity,  its  individuality. 
Most  usually  it  becomes  in  this  case  a  composite  animal,  or  a  community 
of  animals.  This  is  beautifully  illustrated  in  the  amoeba  tribe  itself,  or 
the  Ehizopoda  as  they  are  called.  The  animal  secretes  or  excretes  abun- 
dantly calcareous  matter  for  protection  and  support.  But,  except  in  a 
few  instances,  it  cannot  detach  itself  irom  its  own  house  before  the  time 
when  a  child  or  germ  is  at  the  door  bent  on  building  another  house  like 
that  of  its  parent  and  adhering  to  it.  And  hence  multiple  cabins  and 
inhabitants  in  one  vessel,  with  doors,  or  rather  port-holes,  all  over  and 
through  it.  Hence,  in  a  word,  the  most  extensive  tribe  of  the  foramen- 
ifera,  which  are  still  forming  and  in  the  former  ages  have  formed,  as 
has  been  shewn,  to  a  very  considerable  extent,  the  crust  of  the  earth. 
Still,  in  this  tribe  unity  and  individuality  reign  to  such  an  extent  that, 
in  modem  times  at  least,  the  community  is  never  a  large  object,  and  its 
structure  is  always  symmetrical.  Kay,  here  also  it  looks  as  if  the  archi- 
tecture of  the  whole  community  were  so  conducted  that  the  finished 
work  should  be  as  spherical  as  the  conditions  of  growth  would  allow. 
Thus  some,  as  Globigerina,  Orbulina  (fig.  3),  are  spherical,  and  those 
which  depart  farthest  &om  the  sphere  may  be  described  as  either  axial, 
as  Nodosaria  (fig.  4),  or  as  equatorial,  as  Spirilina  (fig.  5),  the  others 
being  intermediate,  as  if  constructed  upon  the  skeleton  of  the  sphere  as 
the  type — that  is,  upon  an  axis  either  as  such  or  as  a  system  of  meri- 
dians with  an  equator.  In  these  cases,  then,  the  animal  is  no  longer 
single;  it  is  a  composite  animal.  Still,  however ,  the  principle  of  indivi- 
duality reigns  to  this  extent  that  the  form  of  the  composite  animal 
attains  a  stage  in  which  it  is  full  grown,  and  its  further  growth  comes 
to  a  close  in  a  limited  specific  form. 

But  when  the  bioplasmic  creature  has  been  differentiated  to  such  a 
degree  as  to  be  a  polype,  with  tentacula  definitely  limited  in  number 
(coral  polype,  fig.  6),  the  secreted  dead  matter  has  gained  upon  the 
living  to  such  an  extent,  that  the  creature  can  no  longer,  in  the  most 
notable  cases,  call  a  halt  to  the  continuous  deposition  of  that  matter. 
The  deposition,  therefore,  goes  on  continuously  until  the  limiting  or 
destructive  action  of  external  nature  prevents  further  additions.  Such 
are  coral-forming  creatures,  Sertularidae,  &e. 

In  reference  to  these,  it  is  only  such  as  grow  upon  projecting  points, 
or  in  other  favourable  situations,  which  remind  the  observer  of  the 
sphere,  and  that  overhead  only. 

With  regard  to  each  individual  polype,  however,  it  displays  the 
sphere  in  its  gonospore,  and  its  own  form  when  retracted  or  reposing. 

When  expanded,  also,  it  displays  an  equator  formed  by  a  system  of 
expanded  rays  or  tentacula  when  the  creature  places  itself  fully  in 
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relation  with  its  environmentSy  the  body  and  axis  of  the  animal  being 
the  hemisphere  on  its  own  side,  and  a  circling  eddy  of  water,  caused  by 
the  tentacula  on  the  hemisphere,  on  the  aqueous  side. 

But  when  the  animal  retreats,  so  as  to  be  as  complete  in  itself  as  it 
can,  the  equatorial  radii,  or  tentacula,  close  up  as  meridians,  thus  deyelop- 
ing  the  spherical    And  ultimately  all  is  huddled  together  in  a  little  balL 

Ascending  the  animal  scale,  it  is  to  be  found  that  unity  has  regained 
its  ascendency  again  in  the  sea-urchins,  star-fish,  &c.  And  in  these  the 
spherical  or  its  skeletal  elements,  the  cylindrical  or  axial  (sea  cucumbers, 
&c.),  and  the  equator  or  radiated  disk  (star-fish,  &a),  appear  more  dis- 
tinctly. 

I  shall  not,  however,  at  this  stage  of  our  work,  proceed  to  trace  the 
prevalence  and  recunence  of  the  spherical  in  form  any  further.  Let  ua 
rather  hasten  here  to  remark,  that  while  a  type  of  types,  or  archtype  of 
form,  thus  appears  to  be  embodied  in  organic  nature,  something  of  the 
same  kind  may  be  observed  as  to  the  number  of  parts  and  organs  dis- 
played by  organic  beings.  There  are  prevailing  and  recurring  numbers, 
their  sub-multiples  and  multiples. 

Thus,  in  polypes  when  developing,  how  often  do  the  tentacula  com- 
mence in  four  and  rise  to  eight,  a  number  which  continues  permanent  in 
all  the  many  and  infinitely  numerous  coral  polypes.  Among  the  finest 
algsB,  also  (Ceramiaceae),  their  most  conspicuous  feature  is  the  tetraspore. 
And  in  the  peristomes  of  the  mosses  the  series  of  numbers  is  found  com- 
plete. It  is,  indeed,  true  that  this  dichotomous  series  is  precisely  that 
which  the  law  of  the  equilibration  of  equal  and  similar  forces  gives  alsa 
But  that  consideration  explains  only  a  few  of  the  phenomena,  and  is 
no  argument  against  the  existence  of  typical  numbers  at  the  root  of 
nature.  It  merely  bespeaks  the  universal  harmony  of  things ;  and  it 
gives  no  reason  why  in  the  dichotomous  series  certain  numbers  rather 
than  others  should  prevail.  Thus,  in  the  very  extensive  family  of  mosses 
very  widely  distributed  in  our  planet,  and  containing  many  hundred 
species,  the  number  of  teeth  in  the  peristome  is,  in  a  vast  majority,  thirty- 
two.  And  what  if  that  which  we  may  call  the  peristomes  of  the  most 
perfect  animals  give  the  same  number  1  No  anatomist  can  give  a  reason 
why  the  teeth  of  a  mammal  should  be  so  many  as  they  are,  and  neither 
more  nor  fewer.  And  yet  how  strangely  they  manifest  certain  numbero. 
Thus,  in  the  human  species  the  first  set  of  teeth  are  twenty  in  number. 
To  these,  in  the  permanent  set,  twelve  are  added,  making  thirty-two  in 
alL  The  same  is  also  the  number  in  the  apes  of  the  old  world,  which 
most  nearly  resemble  man.  It  is  also  the  number  in  those  flocks  and 
herds  which  man  makes  his  companions  and  grazes  in  his  fields  and 
parks,  and  which  are  so  invaluable  to  him.  Other  animals,  again,  as 
the  pig,  have  first  thirty-two,  and  when  all  their  teeth  are  mature  and 
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accounted  for,  they  have  32  +  12  =  44.  Otheis,  again,  Buch  as  the 
new  world  monkeys,  when  looked  at  with  their  jaws  closed,  may  be 
regarded  as  having  their  teeth  in  three  sets  of  twelve  each,  36  in  aU, 
one  set  of  twelve  being  the  incisors,  guarded  on  both  sides  by  the 
canines ;  while  in  the  large  and  important  class  of  camivora,  there  are 
twelve  incisors. 

Other  parts  of  animals,  also,  are  remarkable  for  the  constancy  of  these 
numbers  where  the  development  is  complete.  The  same  numbers  as  the 
above — ^that  is,  12  +  20  =  32,  may  be  seen  to  recur  in  the  limbs  of  the 
most  perfect  kinds.  At  their  peripheral  terminations  they  give  4  x  5  =  20 
fingers  and  toes.  The  same  numbers  are  also  sometimes  beautifully  seen 
in  the^structures  by  which  the  limbs  are  attached  to  the  axial  part  of  the 
skeleton  when  these  structures  are  fully  developed,  as  in  some  lizards.* 
And  these  twenty  are  connected  with  the  trunk  in  all  the  four  by 
three  parts  (forearm,  arm,  and  hand ;  thigh,  foieleg,  and  foot),  that  is 
twelve  parts,  making  20  +  12  =  32  in  all.  Kay,  it  might  be  shown  that 
to  all  appearance  the  bones  of  the  limbs  (of  recent  species  at  least),  when 
each  limb  is  taken  by  itself,  have  thirty-two  and  twelve  as  their  limits 
in  point  of  number.  Thus,  in  certain  reptiles  in  which  the  bones  of  the 
extremities  are  very  perfectly  developed,  it  is  seen  that  the  tarsal  bones 
still  consist  of  two  rows  of  five  each,  corresponding  to  the  five  digits 
beyond  them,t  giving — arm  or  thigh  bono,  1 ;  forearm  or  leg,  2 ;  carpus 
or  tarsus,  10 ;  metacarpus  or  metatarsus,  5;  phalanges  (4x3)  +  2  =  14 
— in  all,  32.  In  hooved  quadrupeds  and  birds'  wings,  on  the  other 
hand,  these  bones  are  reduced  to  about  12  in  number. 

Very  interesting  it  would  be  to  make  a  study  of  the  subject  with  a 
view  to  see  to  what  extent  these  numbers  shew  themselves  in  the  axis 
of  the  animals  when  that  axis  is  constituted  by  serial  repetition,  as  first 
in  the  annulosa  and  ultimately  in  the  vertebrata.  But  here  the  polymor- 
phism, both  of  the  axial  elements  themselves  and  of  their  appendages, 
according  to  the  use  which  they  serve,  makes  the  investigation  difficult 
and  the  results  uncertain.  Thus,  insects,  which  abound  to  such  an 
extent  all  the  world  over,  have  ^^  =  6  limbs.  Very  numerous  species  of 
Crustacea  (lobsters,  crabs,  &c.)  have  y  =  10,  and  so  are  named 
decapoda;  while  the  various  tribes  of  arachnida  (spiders,  mites,  &c) 
have  y  =  8.  All  vertebrates  above  the  lowest  have  y  =  4,  which  in 
the  highest  almost  part  company,  as  two  (legs)  and  two  (arms). 

Moreover,  it  has  been  ascertained  that  the  number  of  axial  elements 
or  somites  in  the  higher  arachnida  and  Crustacea  are  precisely  twenty 
in  number ;  while  in'the  insects  the  number  never  exceeds  twenty,  as  it 

*  See  Huxley's  Manual  of  Anatomy  of  Yertebrated  Animals,  p.  36.     1871. 
t  See  Professor  Owen  on  the  Nature  of  Limbs,  p.  27. 
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may  in  the  mjriapoda.  Adding  to  these  twenty,  six  legs  and  four 
wings,  and  allowing  two  for  generative  organs,  we  obtain  thirty-two 
numerical  elements  in  these  exquisite  creatures,  whose  numbers  in 
genera,  species,  and  individuals,  are  so  vast  and  varied  all  the  world 
over. 

This  train  of  thought  might  be  extended  to  a  great  length,  and 
applied  to  the  vegetable  as  well  as  the  animal  kingdom.  But  naturalists 
at  the  present  moment  are  quite  indisposed  to  listen  to  a  doctrine  of 
types,  properly  so  called,  or  anything  that  insinuates  such  a  doctrine. 
If  they  admit  of  types  at  all,  their  types  are  merely  individuals  selected 
empyrically,  which  appear  to  possess  eminently  the  features  displayed 
by  a  large  number  of  individuals.  And  as  to  chemists,  thoug}^  they 
are  just  as  much  in  favour  of  types  as  naturalists  are  opposed  to  them, 
yet  their  types  are  merely  the  quotients  of  percentages  drawn  and  quar- 
tered most  cruelly  and  without  any  sanction  firom  nature,  and  so  arranged 
as  to  be  a  sort  of  mockery  of  an  algebraic  series,  with  new  constants  in 
every  term  developed  according  to  the  powers  of  EL 

CIH .  OH, .  NH, .  CH, ! 

Molecular  science,  under  such  a  conception  of  the  system  of  nature, 
may  be  compared  to  that  of  Botany  in  1583,  when  Ca^salpinus  proposed 
to  distribute  all  herbs  according  to  the  number  of  seeds  they  bore  up  to 
four.  Such  Procrustian  treatment  will  never  do.  The  dance  of  nature 
is  not  one,  two,  three,  (on  the  floor  of  the  dead  world)^  and  a  hop  (to 
carbon  in  the  living  world).  Molecular  nature  is  as  varied  and  beautiful 
as  crystalline  and  organic  nature.  This  is  indicated  by  every  most 
minute  object  which  the  microscope  renders  visible. 

What  will  be  thought  by  those  who  come  after  us  of  the  science  of 
the  present  day  !  Within  the  entire  sphere  of  the  visible,  in  mineralogy, 
in  botany,  in  zoology,  in  every  individualised  object  which  nature  pro- 
duces, symmetry  is  seen  to  be  a  dominant  fact,  and  is  duly  attended  to 
by  the  student.  But  as  soon  as  the  objects  become  so  small  as  to  be 
invisible  to  our  eyes,  though  they  be  the  very  elements  of  which  the 
visible  objects  are  built  up,  symmetry  is  quite  forgotten  and  no  regard 
is  paid  to  it  by  the  chemist !.  On  the  contrary,  he  ever  aims  at  cutting 
down  his  molecular  formulsB  if  he  can  till  the  controlling  substance 
remains  as  one  atom  only,  in  which  case  it  never  can  enter  into  a 
symmetrical  structure  except  when  it  is  in  the  centre.  Happily,  of  late 
he  has  often  become  wiser  than  he  intends  to  be,  and,  by  mistaking 
two  atoms  for  one,  has  constructed  many  formulse  in  harmony  with  the 
law  of  symmetry,  and  which  represent  whole  molecules,  and  not  half 
molecules  as  used  to  be. 


CHAPTER  IV. 

THE  THEORY  OF  DEVELOPMENT — ITS  DEFECTS — THE  CONDITIONS  OF 

ITS  COMPLETENESS. 

Though  it  be  but  a  little  of  nature  that  we  bave  seen  in  tbe  preceding 
pages,  yet  we  bave  seen  enougb  to  prepare  us  for  tbe  embarrassment  in 
wbicb  many  tbinking  men  find  tbemselves  wben  not  content  witb  tbe 
knowledge  of  tbe  mere  anatomy  of  an  object,  as  tbe  eye  and  tbe  fingers 
can  give  it,  tbey  feel  tbe  necessity,  in  order  to  intellectual  satisfaction, 
of  knowing  sometbing  as  to  its  antecedents,  its  cause  or  origin. 

Often,  indeed,  a  beautiful  and  beneficent  design  appears  in  tbe  object, 
bringing  immediate  intellectual  relief  and  satisfaction  along  witb  it, 
giving  as  it  does  tbe  assurance  of  tbe  existence  of  mind  at  tbe  time  of 
tbe  origination  of  tbat  object, — mind  possessing  all  tbose  attributes 
wbicb  our  own  intellectual  and  moral  nature  leads  us  to  ascribe  to  tbe 
Autbor  of  all. 

But  tbis  is  by  no  means  always  tbe  case.  Sometimes  tbe  object  is 
sucb  tbat  it  is  difficult  to  discover  design  in  it  at  all,  or,  at  any  rate, 
sucb  design  as  could  bave  originated  in  a  beneficent  mind.  After  mucb 
tbougbt,  perbaps,  its  structure  or  function  seems  stiU  a  stumbling-block 
in  tbe  way  of  every  tbeodicy. 

Of  tbese  two  aspects  of  nature,  tbe  former  presents  itself  in  tbe  mor- 

pbological  discoveries  wbicb  bave  been  reacbed  in  tbe  last  cbapter.     If 

living  matter,  wben  individualised  as  plant  or  animal,  tends,  wben  not 

exerting  itself,  to  be  contained  under  a  spberical  contour,  we  see  bere 

tbe  realisation  of  a  beautiful  design — a  design  tbat  does  not  rest  its 

evidence  upon  sentiment,  bowever  sufficient  for  a  basis  sentiment  may 

be  in  general,  but  upon  pure  matbematics.     Tbus,  living  matter  is  a 

delicate  and  tender  kind  of  matter,  and  of  all  kinds  of  matter  it  is  tbe 

most  precious.     Delicate  and  tender  it  must  unayoidably  be,  because  to 

be  living  is  to  be  mobile  and  easily  transformable,  yet  witbout  being 

fluid.     And  plainly  it  is,  of  all  kinds  of  matter,  tbe  most  precious, 

because  to  it  alone  seosibility  attacbes  and  enjoyment  is  possible.     It 

c 
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IB  manifestly  important,  therefore,  that  living  matter,  when  partitioned 
and  distributed  into  small  individualised  morsels  which  cannot  but  be 
subject  to  easy  destruction  by  the  incident  forces  to  which  they  must  be 
unavoidably  exposed,  should  be  shaped  in  such  a  way  as  would  least 
expose  them  to  laceration  or  solution,  and  would  retain  for  them,  at 
the  same  time,  the  condition  most  favourable  for  the  exertion  or  deploy- 
ment of  that  inner  force  which  is  implied  in  the  idea  of  life. 

Now,  it  may  be  mathematically  demonstrated,  that  both  these  condi- 
tions are  most  completely  fulfilled  when  the  living  morsels  referred  to 
are  shaped  into  little  spheres,  meaning  by  spheres,  spherical  superficies 
— such  as  cells  or  skins,  with  their  contents.  Thus,  supposing  a  sphere  to 
be  exposed  to  incident  forces  on  all  sides  or  in  any  direction,  it  is  the 
best  of  forms  to  resist  such  forces :  firsts  because  being  equal  and 
perfect  arch  all  over,  it  requires  the  greatest  external  violence  to  dent 
or  to  deform  it;  secondly^  because  having  a  minimum  of  surface  or 
exposure  in  relation  to  its  contents,  it  limits  to  the  smallest  number 
the  incident  forces  which  can  bear  upon  it  and  possibly  disturb  it; 
ihirdly,  because  all  its  living  parts  and  particles  being  so  connected 
together  that  they  are  all  as  near  as  possible,  to  one  and  the  same  point 
within  it,  namely  the  centre,  it  may  be  inferred  that  they  are  more  fully 
than  is  otherwise  possible,  at  the  bidding  and  under  the  control  of  the 
vital  force,  which  is  itself  in  the  individual  a  centralised  unity,  when 
the  individual  is  bent  in  exerting  that  force.  Thus  the  actual  institu- 
tion in  nature  of  the  spherical,  as  the  form  of  an  organism  which  needs 
protection  in  the  midst  of  its  environments,  and  which  is  also  to  be 
capable  of  dilatation  and  a  full  play  of  its  life  when  its  environments 
are  not  dangerous  to  it,  is  manifestly  a  most  wise  and  benignant  design. 
It  is  not  merely  positively  wise,  which  is  generally  all  that  can  be 
affirmed  of  arrangements  that  are  judged  by  moral  feelings  merely. 
But  if  the  principles  of  mathematics  be  the  same  everywhere,  and  belong 
to  the  intellectual  system  of  the  universe,  which  we  cannot  doubt,  it  is 
superlatively  wise.  There  is  no  presumption,  therefore,  in  maintaining 
that  it  IB  worthy  of  adoption  by  a  Perfect  Being  as  a  designer  of  forms 
for  His  most  tender  creatures  and  their  constitutive  particles. 

Such  a  satisfactory  result  is  not,  however,  always,  nor  indeed  even 
often,  easily  obtained  by  the  minute  observations  of  nature.  When, 
for  instance,  calling  to  mind  even  the  little  that  has  been  stated  already, 
we  turn  from  the  forms  of  organisms  to  the  number  of  their  parts,  then 
by  all  the  lights  which  the  actual  science  of  the  day,  either  pure  or 
applied,  has  to  throw  upon  them,  no  design,  no  reason  appears  why 
these  numbers  should  be  what  they  actually  are ;  why  they  should  be, 
for  instance,  so  often  as  they  appear  to  be,  32,  with  its  dichotomous 
Bubmultiples  16,  8,  4,  2,  and  its  components  20  +  12,  with  their  dicho- 
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tomons  submnltiples  10  and  5  and  6  and  3.  There  is  nothing  in  these 
nnmbers,  indeed^  which  speaks  against  beneficent  design  as  possibly 
uuiversaL  But  neither  does  beneficent  design,  nor  indeed  any  design, 
at  first  sight  at  least,  appear  in  them  to  explain  their  preference  to  other 
numbers,  such  as  7,  9,  11,  13,  15,  17,  18,  19,  &c.  They  cannot  be 
adduced  as  antitheistical  indications,  but  they  may  be  affirmed  to  be 
not  inconsistent  with  atheism,  if  atheism  be  argued  on  other  grounds. 

There  are  other  arrangements  in  nature  of  such  a  kind,  however,  that, 
in  the  first  impression  which  they  produce,  they  seem  positively  anti- 
theistical; as,  for  instance,  the  seemingly  useless  multiplication  of  organs 
in  the  animals  near  the  top  of  the  scale  involving  great  liability  to 
lesion  and  disease.  How  can  the  dyspeptic,  in  whose  stomach  his  dinner 
(which,  however,  he  cannot  do  without)  lies  like  a  lump  of  lead,  be  pre- 
vented from  secretly  envying  the  digestion  of  the  Amoeba,  which,  without 
either  stomach,  or  liver,  or  pancreas,  or  intestine  at  all,  and  merely  with  a 
skin  which  it  can  turn  into  a  stomach  when  it  is  hungry  and  food  comes 
in  the  way,  digests  that  food  to  perfection  1  What  can  be  the  design,  it 
may  be  asked  (in  so  far  as  the  science  of  the  day  is  concerned),  of  such 
complications  both  of  conservative  and  of  reproductive  organisation,  as 
we  find  around  us  and  possess  ourselves,  so  often  in  all  seeming  to  our 
misery  1 

Often,  also,  where  design  appears, — nay,  is  most  exquisitely  realised 
by  the  most  ingenious  application  of  mechanical  principles, — ^how  diffi- 
cult to  regard  that  design  as  of  a  beneficent  nature  !  It  is  not  every  one 
who  can  see  a  ground  of  adoration  in  an  exquisitely  realised  design,  all 
irrespectively  of  the  end  for  which  that  design  exists.  When  the  Pro- 
fessor of  Geology  in  the  University  of  Dublin  shows  so  well  (as  he 
always  does)  the  exquisite  muscular  and  osseous  apparatus  provided  for 
giving  most  effective  action  to  the  foreleg  of  the  tiger,  it  is  not  easy  to 
forget  (as  he  seems  to  have  the  happiness  to  do)  the  uses  so  destructive 
of  sentient  life  for  which  this  mechanism  exists. 

Nor  does  this  feeling  of  mystery  in  nature,  when  viewed  as  the  work 
of  a  beneficent  Creator,  attach  to  the  contemplation  of  such  objects 
only  as  are  visible  to  alL  Eeference  has  already  been  made  to  the 
entozoa.  To  these  add  the  occurrence  of  parasites  generally,  and  that  in 
the  noblest  animals,  as  also  the  parasitic  theory  of  zymotic  diseases 
which  is  coming  more  and  more  into  favour,  and  it  need  be  no  matter 
of  wonder  that  this  aspect  of  nature,  when  dwelt  upon,  should  have  led 
even  in  the  popular  mind  to  a  great  change  of  view,  or  at  least  to  great 
dubiety,  as  to  the  origination  of  nature.  Those  whose  part  it  would 
have  been  to  maintain  the  traditional  conception  of  the  theology  of  child- 
hood, namely,  that  every  individual  species  of  animal  originated  in 
a  special  volition  and  a  direct  forthputting  of  plastic  power  by  the 
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Author  of  all,  though  such  a  view  were  tenable  from  the  catechetical 
aide,*  do  not  now  enter  the  discussion  in  such  a  way  as  to  secure  the 
attention  of  men  of  science ;  while  the  latter,  as  if  in  revenge  upon  this 
view  and  its  inconsiderate  assertions,  as  also  in  part,  perhaps,  in 
revenge  for  the  anathemas  which  theologians  hurl  against  them,  seem  to 
find  a  pleasure  in  writing  with  apparent  atheism  where,  in  point  of  fact, 
there  is  neither  occasion  nor  room  for  anything  of  the  kind. 

This  is  remarkably  the  case  with  the  theory  of  development,  which 
is  regarded  as  the  triumph  of  modem  times,  not  only  as  stated  by  men 
of  science  generally,  but  by  Mr  Darwin  in  particular,  as  the  theory  of 
natural  selection,  or  the  survival  of  the  fittest)  And  here  let  us  call  to 
mind  what  this  theory  is,  and  that  not  as  applicable  to  plants  and 
animals  only,  that  is,  the  whole  sphere  to  which  alone  Mr  Darwin 
applies  it,  but  as  it  is  presented  to  science  by  Haeckel,  in  his  ''  Natural 
History  of  Creation,"  where  it  is  carried  up  to  the  "  cosmic  gas"  of  the 
nebula,  from  which  it  is  supposed  that  the  solar  system  has  resulted. 

There  is  certainly  a  high  intellectual  charm  when  a  single  idea  is 
proposed  for  rule,  and  is  made  to  cover  a  field  so  extensive  as  to  space 
and  time.  And  it  is  not  the  subversion  of  this  idea,  it  is  rather  its  dupli- 
cation, its  completion  and  its  regulation,  which  appear  in  these  pages. 

The  theory  of  development,  though  seemingly  very  simple,  yet  does  in 
reality  involve  many  hjrpotheses,  many  complications,  and  many  imper- 
fections. Thus,  first,  it  assumes  that  while  organic  species  are  deducible 
from  each  other,  transformable  into  each  other,  still,  from  first  to  last^  from 
the  first  Monera  or  germ  of  Monera,  down  to  the  last  man,  or  the  last 
individual  of  the  species  that  shall  come  after  him,  it  also  assumes  that 
they  are  all  built  up  of  a  considerable  number  of  different  kinds  of 
matter,  such  as  oxygen,  hydrogen,  nitrogen,  carbon,  calcium,  phos- 
phorus, &c.,  there  being  sixty-four  altogether  of  such  material  elements 
in  our  planet  alone !  And,  accordingly,  it  admits  that  these  elemen- 
tal species,  unlike  the  organic  species  which  they  constitute,  are  not 
deducible  from  one  another ;  nor  are  they  in  any  length  of  time,  nor  in  all 
eternity,  transformable  into  each  other,  but  radically  and  inexorably 
dissimilar.  Here,  then,  is  a  thorough  vitiation  of  the  theory  of  develop- 
ment as  a  complete  theory.  Here  is  a  thorough  breakdown  in  that 
theoiy,  and  that  somewhere  pear  its  origin.  How,  then,  it  may  be 
well  asked,  is  such  an  incongruity  tolerated?  To  this  it  is  to  be 
answered,  that  it  obtrudes  itself  in  consequence  of  this  fact,  and  this 

*  It  is  straDge  that  snch  a  view  should  still  be  maintained  by  any  who  stand 
upon  the  Bible  as  the  ultimate  aatbority  in  such  matters.  In  the  sacred  narratiye 
of  the  creation,  as  recorded  in  Genesis  (which  certainly  every  scholar  and  thinking 
man,  whatever  his  religious  views,  must  respect),  it  is  expressly  said  that  the  oom> 
luand  was  given  to  the  earth,  to  the  waters,  to  bring  forth. 
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fact  alone,  that  the  chemist  in  his  lahoratory  cannot  succeed  in  decom 
posing  these  sixty-four  substances.  Hence  it  is  inferred  that  they  are 
essentially  undecomposahle,  simple,  and  untransfonnable !  And  on  this 
hypothesis  the  whole  science  of  mineral  geology  proceeds.  But  when 
it  is  considered  that  all  of  these  chemical  atoms,  before  they  have  come 
into  the  chemist's  hands  at  all,  have  been  secularly  consolidated  and 
mineralised,  so  as  to  be  able  to  withstand  the  ordeal  of  the  volcano  and 
the  central  heat,  compared  with  which  the  most  powerful  analytic 
agencies  of  the  laboratory  are  but  a  mimicry,  is  it  for  a  moment  to  be 
supposed,  although  their  internal  structure  were  still  molecular,  that 
they  would  break  down  in  the  chemist's  hands  1  Surely  all  his  con- 
taining vessels,  which  are  but  things  of  human  art,  must  go  to  pieces 
before  them.  Nay,  surely  his  own  eyes,  which  are  very  tender  structures, 
must  first  be  put  out.  According  to  yiews  implied  in  our  molecular 
morphology,  the  decomposition  even  of  a  small  quantity  of  hydrogen, 
if  it  were  possible,  would  be  accompanied  by  a  tremendous  explosion. 

Here,  at  any  rate,  is  there  not  a  great  fault  in  the  theory  of  develop- 
ment considered  as  a  philosophical  conception  ?  One-half  of  it  is  contra- 
dicted by  the  other  half.  In  so  far  as  the  visible  forms  of  plants  and 
animals  are  concerned,  it  derives  the  more  complicated  from  such  aa 
are  more  simple,  proposing  ultimately  to  derive  all  from  one  kind  of 
germ.  But  the  particles  which  constitute  that  germ  it  regards  as  hav- 
ing been  for  ever  the  same  as  they  are  now — some  out  of  sixty-four 
intransmutable  atomic  species,  var3ring  in  atomic  weight  from  1  to 
206  in  this  planet  alone !  It  extends  the  doctrine  of  development 
and  transmutation  to  species  which  happen  to  be  visible  to  such  eyes 
as  we  have,  it  denies  it  to  such  as  happen  to  be  invisible  to  us.  Now 
surely,  in  the  mere  capacity  of  giving  a  picture  on  the  human  retina, 
there  is  nothing  to  indicate  such  a  complete  change  in  the  economy  of 
nature.  If  all  animals  and  plants  have  been  obtained  by  the  secular 
synthesis  of  transformed  Monera,  and  the  differentiation  of  the  organs 
composed  of  them,  thus  giving  in  the  last  analysis  one  form  and  kind  of 
protoplasm  as  the  root  of  all,  the  pursuit  of  the  same  line  of  thought,  the 
same  theory  applied  to  the  atoms  of  the  chemist,  with  their  various 
properties  and  atomic  weights,  gives,  as  the  common  ground  of  all,  a 
single  material  element,  each  chemical  atom  being  a  structure  composed 
of  this  material  element,  but  so  stable  as  to  be  indecomposable  in  the 
laboratory.  Let  this  be  granted,  and  the  theory  of  evolution,  whatever 
may  be  the  case  as  to  its  cogency,  at  least  possesses  a  scientific  form. 
It  is  no  longer,  as  it  is  now,  a  conception  which  breaks  down  midway 
between  its  first  and  its  last  terms.  Meantime,  however,  let  it  not  be 
inferred  that  what  has  now  been  stated  is  really  against  it  when  it  is 
true  to  its  own  name,  and  is  itself  fully  developed.     As  we  proceed  we 
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find,  by  the  most  convincing  evidence,  that  this  unity  and  identity  of 
the  material  element  in  the  last  analysis  is  actually  the  case. 

But  letting  science  in  this  respect  stand  for  the  present  as  it  is,  and 
supposing  all  the  sixty-four  atoms  of  the  laboratory,  or  rather,  perhaps, 
some  very  high  multiple  of  this  number,  to  constitute  that  cosmic  gas 
from  which  the  solar  system  has  been  evolved,  the  theory  of  develop- 
ment shows  itself  to  be  as  imperfect  on  the  great  scale  and  in  point  of 
extent  as  it  has  been  shown  to  be  in  point  of  homogeneity  in  its 
intimate  material.  Beyond  that  cosmic  gas  there  certainly  is  the 
aether,  a  medium,  which  no  longer  can  be  ignored  in  any  physical  theory 
.of  nature.  What,  then,  is  the  relation  of  the  cosmic  gas  to  the  sether  ? 
Of  that,  so  far  as  I  am  aware,  nothing  is  affirmed  by  evolutionists.  It 
is  obvious,  however,  that  to  render  the  whole  system  of  thought  homo- 
geneous, it  would  need  to  be  shown  that  all  the  phenomena  of  material 
nature  may  be  explained  by  supposing  that  just  as  all  organisms  are  the 
synthetic  developments  of  one  kind  of  Monera,  and  all  chemical  atoms 
and  molecules  the  synthetic  development  of  one  kind  of  material  ele- 
ment, so  is  the  material  element  a  synthetic  development  of  aetherial 
elements.  And  that  it  is  so  is  shown  in  this  work,  so  far  as  it  has  been 
found  necessary  to  prove  convincing  to  the  author. 

But  having  reached  the  aether,  is  the  theory  of  development  now 
fully  extended  and  as  all-embracing  as  it  ought  to  bel  Plainly  not 
Reason  cannot  rest  in  the  conception  of  a  congeries  of  particles  which 
are  wholly  blind  and  devoid  of  feeling  and  thought,  diffused  throughout 
all  space,  believing  such  particles  to  be  the  first  of  things.  Season,  if  it 
is  to  enjoy  intellectual  repose,  "  a  Sabbath  for  thought,"  which  it  tends 
to  keep  holy,  can  have  it  only  in  finding,  beyond  and  above  all  things 
else,  an  unity,  a  power,  intelligence,  personality — in  one  word,  God. 
This  is  the  only  legitimate  haven  of  a  theory  of  development 

And  that  from  Him,  as  the  Author  of  all,  nature  may  be  reached 
with  those  very  features  which  it  is  seen  to  possess,  it  is  the  aim  of  the 
following  pages  to  maintain.  This  is  indeed  a  very  old  view,  and  a 
view  very  generally  embraced  till  now.  But  though  nothing  has  been 
observed  in  modem  times  that  seems  to  conflict  with  it  which  was  not 
also  observed  in  ancient  times,  yet  respected  names  in  science  not  only 
decline  to  accept  it,  but  argue  against  it  To  me  it  seems  essential  to 
every  philosophy  which  shall  be  in  harmony  with  intelligence,  that  it 
shall  be  based  upon  an  unity.  Nor  has  a  philosophy  all  the  claims  to 
intellectual  regard  which  it  possibly  may  have,  unless  that  unity  be  an 
intelligent  Being.  To  suppose  thought  and  feeling  to  wake  up  for  the 
first  time  in  that  which  was  previously  blind  and  dead,  mere  matter  and 
force,  from  all  eternity,  is  to  me  nothing  short  of  absurd. 


CHAPTER  V. 

THE  TKUB  PROTOPLASM  AND  THE  COSMICAL  LAW. 

That  an  Almighty  Being,  in  whom  all  perfection  dwells  from  all 
eternity,  should  call  into  existence  a  creation,  which  viewed  in  refer- 
ence to  Himself  could  not  hut  he  a  finite  and  therefore  an  imperfect 
thing,  has  to  some  minds  seemed  incredihle,  and  to  all  that  exists  as 
suhstantial  reality  they  assign  an  existence  from  eternity.  But  looking 
to  the  question  in  a  less  abstract  point  of  view,  reason  neither  imposes 
nor  sanctions  such  a  conclusion. 

In  the  nature  of  sensibility  a  sufficient  reason  appears  why  existence 
may  have  been  awarded  to  a  creation,  however  perfect  in  BLimself  the 
Almighty  and  Eternal  One  may  ba  Thus  the  well-being  of  sensibility 
is  happiness ;  and  happiness  in  comparison  with  all  other  things  is  so 
precious  that  to  it  all  other  things,  in  the  last  analysis,  owe  all  the  value 
which  they  possess.  Whatever  may  be  fixed  upon  as  the  chief  good,  if 
it  be  not  happiness  itself,  must  receive  that  title  only  in  consideration 
of  its  being  a  producing  cause  or  a  safeguard  of  happiness.  That  which 
is  both  itself  incapable  of  feeling  or  of  awakening  feeling  in  any  other 
being  is  quite  valueless.  But  happiness,  on  the  other  hand,  nay,  even 
the  possibility  of  happiness,  mere  sensibility,  is  held  to  be  of  such 
inestimable  value  that  no  creature  in  the  possession  of  its  senses  parts 
willingly  with  its  life ;  and  it  is  a  favourite  view  in  the  present  day 
with  regard  to  all  organised  nature,  to  look  to  the  individuals  which 
compose  it  as  all  struggling  for  existence — a  conception  implying  how 
precious  life  is  universally  felt  to  be. 

Is  it  overbold  to  affirm,  then,  that  happiness  must  stand  very  high  in 
the  regard  of  a  Being  who  is  supremely  intelligent,  wise,  and  good  1 
Nay,  is  not  the  maintenance  or  the  increase  of  happiness  in  a  secure 
manner  precisely  what  is  meant  by  goodness  ?  Must  not  the  Supreme 
Being,  thus,  inasmuch  as  he  is  supremely  good,  surely  tend  to  maintain 
and  to  increase  happiness  9 

As  to  Himself,  his  omnipotence  implies  that  He  is  from  all  eternity 
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supremely  happy  or  ever-blessed;  for  if  He  were  not,  firom  what  we 
know  of  the  nature  and  laws  of  sensibility  we  know  that  He  would 
immediately  put  forth  his  omnipotence  to  bring  his  sensibility  into  a 
state  of  well-being,  that  is,  into  a  state  of  happiness. 

The  Almighty,  then,  is  ever-blessed.  But  He  is  also  perfectly  good. 
Now,  how  can  his  goodness  find  a  field  for  its  manifestation  so  long  as 
He  alone  exists  1  Such  is  the  nature  of  sensibility  that  it  implies 
individuality.  So  long  as  one  only  exists  only  one  can  be  happy.  What, 
then,  in  these  circumstances  are  we  to  expect  9  In  answer  to  this,  it  at 
once  appears,  that  by  awarding  existence  to  sentient  creatures,  placing 
them  at  the  same  time  in  conditions  suitable  to  their  well-being,  hap- 
piness may  be  increased  proportionally  to  their  number,  and  therefore 
to  all  but  an  infinite  extent  Here,  then,  granting  the  existence  of  an 
Almighty  Being  who  is  perfectly  good  from  eternity,  do  we  not  see  a 
sufficient  occasion  for  his  awarding  existence  to  a  creation  ? 

It  is,  indeed,  true  that  this  argument  applies  to  a  creation  only  in  so 
&r  as  it  consists  of  sentient  creatures,  while  with  regard  to  the  actual 
creation  it  will  be  said  that  such  creatures  form  but  a  very  small  part 
of  it.  Every  new  day,  however,  as  has  been  already  stated,  the  pro- 
gress of  scientific  discovery  shows  that  the  amount  of  life  in  our  planet 
both  has  been  from  most  remote  periods,  and  is  now  immensely  greater 
than  was  but  lately  supposed.  When  the  amount  of  strata,  both  in 
extent  and  depth,  which  the  microscope  shows  to  consist  more  or  less  or 
entirely  of  the  remains  of  organisms  which  once  lived  on  the  surface  of  our 
planet  or  in  the  depths  of  a  primaBval  ocean,  and  the  geological  doctrine 
of  metamorphism  are  taken  into  account,  it  is  hard  to  say,  even  on  the 
ordinary  evidence  of  induction,  as  has  been  shown,  what  portions  of 
the  crust  of  the  earth  may  not  have  been  originally  concreted  by  living 
beings.  And  if  the  molecular  views  of  this  work  be  accepted,  it  follows 
that  perhaps  all  that  is  individualised  and  yet  non-sentient  is  of  the 
nature  of  a  falling  awc^,  an  excretion,  or  a  rejectamentum  £nom  an  uni- 
verse of  living  beings  and  things. 

Let  us  open,  then,  with  this  idea  of  a  creation — (a  supposition,  it  must 
be  admitted,  not  without  good  reasons  to  support  it) — a  creation  tfucA 
as  to  teem  mith  life  up  to  the  limits  which  the  conditions  of  individualised 
existence  in  different  regions  of  space  will  alloio. 

And  now,  what — let  us  ask — must  the  material  of  such  a  creation 
be  f  To  this  it  surely  will  not  be  denied  that  the  proper  answer  is 
Pbotoflasm  !  This  is  the  substance  which  above  all  others  excites  the 
wonder  and  admiration  of  the  scientific  biologist  of  the  present  day,  and 
on  which  he  \a  disposed  to  devolve  all  biological  phenomena.  Let  us, 
then,  ere  we  proceed  farther,  pay  our  homage  to  protoplasm.  But  at 
the  same  time  let  us  view  our  protoplasm,  not  in  its  chemical  but  in  its 
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formal  and  functional  characteristics.  As  to  the  chemical  composition 
of  protoplasm  commonly  so-called,  it  consists  of  a  variety  of  those  par- 
ticles which  still  defy  the  analytical  processes  of  the  chemist,  and  which 
he  is  disposed  to  regard  as  elements,  but  which,  as  we  have  seen,  when 
viewed  as  primordial  and  untransformable,  do  not  fall  in  with  the  theory 
of  development  at  alL  The  protoplasm  of  the  biologist  is  also  a  sub- 
stance which  is  more  or  less  opaque  or  visible.  The  protoplasm  which 
we  now  conceive  as  the  material  of  the  whole  creation  in  its  first  state, 
when  development  is  to  begin,  must,  on  the  contrary,  be  altogether  homo- 
geneous, and  doubtless  perfectly  hyaline  or  invisible  also.  But  none 
the  less  must  it  be  well  entitled  to  the  name  of  protoplasm,  nay,  it 
alone  must  be  justly  entitled  to  that  name ;  for  it  is  the  first  of  created 
things,  and  being  the  product  of  an  Almighty  Being  it  must  be  alto- 
gether plastic  in  his  hands.  It  can  have  no  constitution  of  its  own 
derived  from  itself.  Both  externally  and  internally  it  must  be  what 
Timaeus  calls,  ofiop^oi'  8c  Koff  axrrhaf  kwL  SxTx/ffjudrurraVf  8€xofi€yav  8c  iraa-ay 
fiop<f>av,  and  what  Moses  calls  ^f^2^  inn.  And  to  these  conceptions  I 
shall  add  nothing  by  way  of  description ;  for  there  is  no  use  in  attempt- 
ing to  conceive  it  as  if  it  alone  existed.  For  however  negative  in  itself 
of  all  properties  except  being  or  substance,  yet  the  almighty  and  ever- 
living  Creator  is  at  all  times  and  everywhere  imminent  to  it,  and  bears 
upon  it,  as  the  material  provided  by  Himself  for  the  manifestation  of 
his  wisdom,  his  power,  and  his  goodness.  It  must,  therefore,  possess 
specific  properties  though  not  aboriginally  its  own.  It  must,  so  far  as 
the  finite  can  with  respect  to  the  infinite,  unless  prevented  by  Him, 
reflect,  represent,  embody,  and  body  forth  his  attributes  and  Being. 

This  the  Creator  may  of  course,  in  the  exercise  of  his  omnipotence, 
prevent,  limit,  or  regulate  altogether  according  to  his  will,  so  that  in 
successive  epochs  in  all  space,  or  possibly  during  the  same  epoch  in 
different  regions  of  space,  there  may  be  in  all  but  infinite  variety  of 
creations  or  worlds  differing  from  each  other  more  or  less  in  their  strucv 
ture  and  economy.  But,  in  the  absence  of  such  limiting  volitions,  must 
not  the  created  substance  embody  or  body  forth  the  Creator^s  attributes 
and  being  so  far  as  it  is  competent  for  the  finite  and  the  created  to  do 
so?  This  must  be  admitted  and  remembered.  Still,  however,  as  will  ap- 
pear more  fully  hereafter — ^but  I  may  state  now — ^there  is  a  limitation 
to  this.  Certain  properties  and  demands  with  regard  to  that  which 
exists  with  limited  extension  in  space  are  inexorable.  Even  Omnipotence 
cannot  alter  them.  Beautifully,  therefore,  does  the  Doric  tract  ascribed 
to  Tinueus  Locrus  say,  "  There  are  two  causes  of  all  things — mindy 
namely,  the  cause  of  those  which  are  produced  according  to  intel- 
ligence ;  and  necessity,  the  cause  of  those  which  are  produced  by  force 
according  to  the  dynamics  of  bodies.    Of  these,  the  former  is  essentially 
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good,  is  named  God,  and  is  the  principle  of  all  tliat  is  best  In  the 
latter  necessity  reigns." 

Still,  with  such  limitations  the  primal  substance  of  creation  must  surely 
be  fully  obedient  or  assimilated  to  the  Creator,  and  that  not  in  a  transient 
manner,  but  abidingly  or  permanently.  In  its  nature  the  primal  sub- 
stance,  the  true  protoplasm,  must  be  an  assimilative  substance. 

Here,  then,  let  us  take  that  step  which,  though  it  may  not  have  in  this 
place  the  sanction  of  an  unquestionable  deduction,  yet  comes  out  so 
fully  afterwards  that  I  have  no  doubt  about  it,  and  feel  it  to  be  important 
to  state  it  here.  It  is  to  the  effect  that,  supposing  this  our  proto- 
plasm to  be  partitioned  into  individualities,  then  each  and  all  of  these 
individualised  beings  and  things  would,  up  to  the  full  measure  of  their 
capacity,  not  only  tend  to  assimilate  themselves  to  the  ever-present 
Being  to  whom  they  owe  their  own  being,  but  they  would  tend  also  to 
assimilate  themselves  each  to  itself  with  respect  both  to  space  and 
time  ;  as  also,  they  would  all  tend  to  assimilate  one  another.  Now, 
this  is  our  cosmical  mode  of  action  or  law;  and  on  the  strength  of  this 
law  alone,  without  invoking  the  aid  of  any  other,  we  pretend  to 
explain  all  those  phenomena  to  which  the  physicist,  the  chemist,  and 
the  biologist  usually  address  themselves. 

And,  here,  that  this  may  not  seem  to  the  reader  merely  as  an  idle 
boast,  and  that  he  may  have  some  idea  thus  early  of  the  way  in  which 
this  law  applies  itself  to  phenomena,  let  us  in  passing  adduce  some  illus- 
trations of  its  action. 

Permanent  Properties,  —And,  first,  we  may  remark  that  it  must  impart 
these,  to  that  which,  considered  by  itself,  is  destitute  of  all  properties 
except  that  of  substantial  existence.  In  fact,  whatever  its  first  form 
or  its  form  the  first  moment  of  its  creation,  an  object  if  fully  indivi- 
dualised as  one  and  simple  must,  under  the  law  of  assimilation,  assimilate 
itself  to  itself  in  the  next  and  in  every  successive  moment,  and  so  on, 
until  its  own  self-assimilative  action  is  modified  by  some  other  action 
from  without.  Here,  then,  we  see  as  a  first  product  of  our  cosmical 
law  of  assimilation,  the  perpetuation  of  an  original  mode  of  existence 
and  the  establishment  of  permanence  of  properties,  provided  the  indi- 
vidual object  considered  be  such  that  it  is  not  sul^ected  to  change  from 
within  itself  by  the  reciprocally  assimilative  action  upon  one  another  of 
its  own  parts  or  principles. 

Permcmence  of  Species. — Here  we  see  also  the  ground  of  the  well- 
known  fact  in  nature,  namely,  the  remarkable  persistency  and  perma- 
nence of  well-constituted  species. 

Species  in  Genera, — But  it  follows  also,  in  virtue  of  the  reciprocal  acti- 
vity of  the  law  of  assimilation,  that  species  must  be  associated  as  genera. 
Everything,  in  a  word,  that  acts  from  out  of  itself  must  tend  to  inscribe 
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or  mirror  itself  into  everything  else,  and,  therefore,  there  must  be 
throughout  all  creation  a  general  harmony  and  homology. 

Such  are  the  first  products  of  the  law  of  assimilation,  and  let  it 
not  be  supposed  that  it  is  to  the  material  world  alone  that  this  cosmical 
law  applies.  Let  us  here  adduce  some  illustrations  of  its  action  from  the 
mental  or  spiritual  world. 

Perception  is  the  assimilation  of  the  mind  as  percipient  to  the  object 
presenting  itself,  so  far  as  the  inner  action  and  situation  of  the  mind 
permits. 

Eemembrance  is  the  assimilation  of  the  mind  in  its  present  state  as  a 
percipient  to  some  former  state  in  which  it  existed  as  such. 

Reasoning  is  the  mmd  remembering  with  exclusion  of  all  ideas  save 
those  which  are  assimilated,  and  therefore  similar  to  one  another,  and 
show  themselves  to  be  so. 

Imagining  is  the  mind  remembering ;  either  with  selection  of  such 
ideas  as  are  assimilated  to  the  object  which  the  mind  has  in  view ;  or 
more  at  random  and  in  that  spontaneous  play  of  analysis  and  synthesis, 
which  actuates  the  mind  as  an  individualised  being  in  the  former  case, 
as  a  member  in  a  system  in  the  latter  case. 

Judging  is  the  mind  in  the  exercise  of  this  synthetic  or  analytic 
power,  reviewing  the  assimilation,  and  affirming  the  similarity  complete*, 
or  more  or  less  or  not  at  all,  of  two  or  possibly  more  ideas  or  objects 
presented  to  it. 

IdeOy  as  the  term  implies,  is  an  assimilate  not  physical  or  material,  but 
such  as  is  proper  to  mind  of  some  real  object,  material  or  mental 

And  so  on  with  all  our  other  modes  of  mental  activity,  which,  when 
viewed  generally,  are  regarded  as  our  mental  faculties.  They  are  all, 
in  so  *far  as  they  are  articulate,  and  possess  a  definite  mode,  truly 
operations  of  the  cosmical  law  of  assimilation.  If  it  be  said  that  in 
these  examples  there  is  already  another  law  introduced  besides  the 
cosmical  law  of  assimilation,  namely,  that  which  gives  a  play  of  analy- 
sis and  synthesis,  the  answer  is  that  this  play  is  not  due  to  another  law 
co-ordinate  with  the  law  of  assimilation.  It  is  a  product  of  this  law 
operating  in  a  higher  sphere,  analysis  being  the  human  mind  in  the 
exercise  of  its  free  activity,  assimilating  itself  to  the  Divine  mind  in 
respect  of  his  all-penetrating  power  or  omniscience,  and  synthesis  the 
same  in  respect  of  his  all-embracing  power  or  love. 

To  this,  the  Divine  bearing  of  the  cosmical  law  upon  the  human 
mind,  man  owes  reason  also ;  and  as  the  return  movement  of  the  mind 
upwards,  religion.  The  only  human  faculty  that  is  not  an  illustration 
of  the  law,  in  the  same  sense  as  all  the  others,  is  our  mental  liberty  or 
power  of  choice.  And  even  this  is  due  to  the  law,  though  in  another 
sense,  for  it  is  the  assimilation  of  the  human  mind  to  the  Divine  mind 
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in  respoct  of  the  power  and  perfect  freedom  of  the  latter.    Liberty,  there- 
fore, is  the  very  ground  laid  for  the  image  of  God  in  the  soul  of  man. 

But  to  proceed ;  in  the  world  of  physics,  as  illustrations  of  this  same 
law  of  assimilation,  it  may  be  said  that — 

Attraction  is  the  assimilative  action  of  two  or  more  atoms  or  masses 
as  to  the  space  they  occupy.  Nor  is  it  the  well-known  phenomenon  in 
general  only  that  our  cosmical  law  gives.  It  gives  also  the  mode  or  law 
of  the  phenomenon  when  pure  and  simple,  namely,  attraction  according 
to  the  inverse  square  of  the  distance.  Thus  the  attraction  of  any  centre, 
viewed  as  an  energy  attaching  to  that  centre  equally  all  around  and  reach- 
ing to  an  unknown  distance  (which  is  the  usual  conception),  must, 
according  to  the  law  of  assimilation,  be  distributed  in  spherical  super- 
ficies around  the  attractive  centre,  all  of  which  superficies  must  be  in 
energy  assimilated  to  each  other,  whatever  their  radius  or  distance  ^m 
the  centre.  Now,  these  spherical  isodynamic  superficies  or  shells  increase 
in  size  as  the  square  of  the  distance  &om  the  centre  increases.  The  attrac- 
tive energy  in  any  points  or  equal  areas  in  any  of  them,  therefore,  miist  be 
in  the  same  ratio  inversely.  Moreover,  this  deduction  explains  also  the 
law  of  all  radiant  action.  Nay,  does  it  not  explain  that  phenomenon  of 
radiant  action  which  seems  so  strange  and  which  it  is  yet  so  necessary  to 
assume  in  order  to  be  able  to  explain  the  polarisation  of  light  and  heat, 
namely,  that  the  excursions  of  the  sstherial  atoms  are  at  right  angles  or 
transverse  to  the  course  of  the  ray  1  On  the  surfeice  of  the  radiant  object 
they  must,  according  to  the  view  here  advanced,  vibrate  transversely,  for 
they  are  chained  to  that  surface,  and  are  not  free  to  proceed  in  the 
direction  of  the  ray.  Commencing  transversely,  the  law  of  assimilation 
secures  the  uniformity  of  the  action  throughout.  Moreover,  inde- 
pendently of  the  form  of  the  vibration  at  its  origin,  this  transverse, 
rectilinear,  elliptical,  or  circular  vibration,  is  necessary  in  order  to  con- 
struct, as  far  as  possible,  the  successive  spherical  superficies  or  shells 
which,  according  to  our  view,  are  the  type  of  radiant  action. 

Inertia  is  the  assimilative  action  of  an  atom  (or  mass  compound  of 
such  atoms)  this  moment,  in  respect  of  motion  or  rest,  to  the  state  in 
which  it  was  in  these  respects  the  moment  before.  Nor  could  any 
language  be  more  in  keeping  with  that  propei:  to  the  law  of  assimilation 
than  that  in  which  the  property  of  inertia  is  usually  described.  "If  an 
atom  or  body  be  at  rest  it  will  continue  at  rest,  and  if  it  be  in  motion 
it  will  continue  to  move  in  the  same  straight  line,  with  the  same 
velocity,  until  it  be  disturbed  by  some  force  applied  from  without.'*  An 
element  of  motion  being  the  progress  in  space  to  the  next  point  ad- 
jacent, it  cannot  but  be  an  element  of  a  straight  line,  therefore,  under 
the  law  of  assimilation  the  whole  motion  must  be  rectilinear.  But  the 
first  element  must  also  be  accomplished  in  a  certain  element  of  time,  and 
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nnder  the  law  of  assimilation  all  equal  elements  succeeding  must  be 
accomplished  in  equal  times.  Plainly,  therefore,  the  whole  motion  must 
be  both  rectilinear  and  uniform.  And  thus  our  philosophy  presents  to 
us,  as  a  result  of  a  purely  scientific  analysis  and  simply  as  a  phenome- 
non,  nay,  simply  as  one  of  a  class  of  phenomena  which  material  nature 
everywhere  displays,  the  inertia  of  matter ;  to  explain  which,  it  has 
hitherto  been  usual  to  invoke  the  aid  of  some  unknown  necessity,  or  the 
doctrine  of  a  sufficient  reason,  or  the  rotation  of  the  atom,  or  some 
hypothesis  applying  specially  to  inertia,  thus  placing  it  among  singulari- 
ties in  nature  (of  which  there  are  none)  nay,  sometimes  placing  it  in 
contradiction  with  the  attraction  of  matter,  while  here  we  see  how 
distinct  both  properties  are,  though  in  perfect  harmony  as  might  be 
expected  in  the  products  of  one  and  the  same  law. 

Elaetidty  is  the  assimilative  action  of  a  form  which  has  been  disturbed 
to  the  form  it  had  previously  to  the  disturbance,  and  may  be  regarded  as 
the  inertia  of  form.  It  is  commonly  regarded  as  a  phenomenon  of  a 
momentary  or  transient  natiire.  But  this  only  because  of  the  limits  of 
study  imposed  on  the  student  in  modern  times,  physics  being  sepa- 
rated from  chemistry,  and  chemistry  from  biology.  If  the  student  in 
modern  times  were  allowed  to  take  comprehensive  views  of  nature,  as 
the  old  Indian  and  Greek  philosophers  did,  it  would  have  been  seen  long 
ago  that  there  is  such  a  thing  as  secular  elasticity,  as  well  as  momentary 
elasticity;  and  various  hypotheses,  some  of  them  unworthy  of  their 
authors  (Pangenesis,  for  instance),  might  have  been  spared* 

Heredity,  Reversion, — These  most  notable  phenomena  are  manifesta- 
tions of  the  law  of  assimilation  also,  being  as  it  were  the  working  of 
a  secular  elasticity,  developing  or  redint^rating  in  a  succession  of 
individuals  the  antecedent  forms  and  structures  which  gave  them  birth. 
It  is  remarkable  that,  while  to  this  phenomenon  aU  biology  owes  its 
form,  and  is  admitted  to  do  so,  yet  it  is  never  supposed  that  the  same 
mode  of  action  extends  farther ;  and  the  consequence  is  that,  during 
chemical  experiments,  seeming  anomalies  in  affinity  are  being  constantiy 
met  with.  These  so-called  anomalies  owe  their  existence  to  the 
tendency  of  the  atom  in  the  laboratory  to  redintegrate  the  state  in  which 
it  had  previously  existed  in  nature,  and  firom  which  the  chemist  has  forced 
it  to  depart.  Hence  the  reason,  for  instance,  why  atoms  of  silicium  when 
set  free  from  the  mass  resume  two,  atoms  of  aluminium  three  atoms  of 
oxygen,  or  something  else  that  will  substitute  it.  The  reason  why  the 
two  minerals,  as  they  occur  in  nature,  are  not  similar  oxides,  depends 
on  the  different  modes  of  their  genesis,  given  in  our  Third  Part 

Symmetry y  culminatifig  in  Sphericity  or  Symmetrical  Cellularity, — This 
is  merely  the  assimilation  .to  the  utmost  which  circumstances  admit  in 
the  situations  of  all  the  parts  or  particles  which  compose  an  individualised 
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form  to  some  one  plane  or  line,  and  ultimately  to  some  one  point 
within  that  form.  And  here  it  will  at  once  be  afi&rmed  hy  the  reader 
that  the  universality  of  this  tendency  in  material  structures  is  by  no 
means  so  obvious  as  in  the  case  of  attraction,  inertia^  and  elasticity. 
And  neither  it  is.  The  construction  of  particles,  which  are  at  once  attrac- 
tive and  the  subjects  of  attraction,  into  spherical  forms,  except  when  the 
centre  of  the  form  is  also  the  centre  of  attraction,  is  veiy  difficult. 
Hence  it  is  to  the  heavenly  bodies,  in  the  first  place  (whose  centres  of 
attraction  are  also  their  centres  of  form),  that  we  must  look  for  the  ful- 
filment of  the  law  of  assimilation  in  this  respect.  Kow,  with  regard  to 
all  the  millions  of  millions  that  there  are  of  them,  it  is  known  that  they 
are  all  spheres  to  the  full  extent  that  their  rotation  on  their  axis  will 
permit.  After  these,  we  are  obviously  to  look  for  the  spherical  in  such 
acknowledged  objects  as  are  very  small  or  light,  so  that  the  attraction 
of  the  earth  or  their  weight  has  but  little  influence  upon  them ;  as  also 
in  those  which  have  attained  to  their  actual  forms  in  a  medium  as 
nearly  as  possible  of  the'  same  planetary  attractiveness  or  specific  gravity 
as  themselves;  in  a  word,  we  must  look  to  the  individualised  objects 
which  present  themselves  in  the  field  of  the  microscope.  Now,  has  it 
not  been  shown  in  chapter  IIL  that  there  spherical  forms  are  most  abun- 
dant; and,  more  especially,  that  every  creature  when  it  assumes  a  state  of 
repose  is  in  that  case  most  spherical ;  and  this  as  to  ova,  spores,  seeds, 
buds,  &c.,  &c.  And  in  a  word,  is  it  not  agreed  that  the  entire  constitu- 
tive elements,  equally  of  plants  and  animals  before  they  are  modified  by 
aggregation,  are  spheres  or  cells  9  Tes,  the  number  of  objects  in  material 
nature,  the  largest,  the  smallest,  which  actually  attain  to  the  spherical 
in  form,  is  inconceivably  great,  far  greater  than  at  first  sight  seem& 

That  every  individualised  object,  ciystal,  plant,  animal,  tends  to  assume 
some  form  of  symmetry,  is  so  obvious,  that  it  need  not  be  insisted  upon. 

And  here  we  may  remark,  in  passing,  an  instance  of  what  we  see  so 
often  in  creation,  and  which  it  is  always  so  gratifying  to  intelligence  to 
observe,  I  mean  the  discovery  that  a  more  comprehensive,  possibly  an 
all-embracing  law,  which  in  itself  bears  no  signature  of  design,  yet  is 
such  that  when  applied,  it  realises  manifold  benignant  de8ign&  Thus 
we  have  reached  the  sphere  as  a  form  for  individualised  objects  simply 
as  the  form  of  culmination  under  the  law  of  assimilation*  It  is  that 
form  in  which  all  the  parts  or  particles  are  most  fully  assimilated  in 
relation  to  one  and  the  same  point  within  the  form,  and  to  one  another. 
Here  nothing  in  particular  appears  in  its  favour;  but  when  we  view  it 
in  reference  to  sentient  or  astral  nature,  we  see,  as  has  been  already 
stated,  that  it  is  that  form  which,  considered  as  a  protection  for  itself 
or  tender  contents,  is  the  strongest,  being  arph  all  round  everywhere. 
It  is  also  that  which  exposes  the  smallest  extent  of  surface  to  stormy  or 
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unfriendly  incident  forces.  Also  that  which,  as  a  vessel  destined  to  be 
filled  with  precious  contents  (as  a  biain-case,  for  instance),  has  the  largest 
capacity  in  relation  to  the  space  it  occupies,  and  so  on.  !Not  without  good 
reason  was  the  sphere  looked  upon  by  the  ancient  geometers  as  the  most 
perfect  of  forms,  and  the  regular  polyhedra  held  in  favour  as  steps  to- 
wards the  construction  of  the  sphere ;  for  the  sphere  may  be  regarded  as 
that  regular  polyhedron  of  which  the  number  of  sides  is  infinite. 

Within  these  limits,  the  tetrahedron  on  the  one  hand  and  the  sphere 
on  the  other,  it  has  fallen  me  to  show,  that  all  the  completed  molecules 
of  nature  tend  to  lie,  and  would  lie  but  for  the  peculiar  conditions  of 
their  genesis  and  history,  and  the  incident  forces  which  distract  them. 

Chemical  and  Electrical  Action, — ^The  well-known  condition  as  to 
substances,  in  order  that  a  chemical  or  electrical  action  may  take  place 
between  them,  is  that  they  be  in  some  respects  dissimilar  to  each 
other.  And  what  is  this  condition  but  that  which  implies  a  field  for 
the  operation  of  the  law  of  assimilation  1  Moreover,  it  may  be  shown 
that  in  every  case,  that  action  has  some  kind  or  degree  of  assimilation 
as  its  aim  !  A  hot  and  a  cold  body,  when  presented  to  each  other  for 
mutual  action  in  respect  of  communicable  heat  (or  the  heat  of  tem- 
perature), or  two  bodies  possessing  inertia  in  respect  of  the  motion  of 
translation,  or  two  elastic  bodies  in  respect  of  their  formal  vibration, 
begin  immediately  to  assimilate  each  other.  In  like  manner,  two 
specifically  dissimilar  molecules  when  presented  to  each  other  tend  to 
unite  and  to  remain  in  union,  and  by  sp  doing  are  well  known  to 
merge  their  differences  in  the  genesis  of  a  new  molecular  species,  from 
which  the  dissimilar  properties  of  the  components  have  disappeared. 
Also  two  bodies  dissimilar  as  to  electrical  state  (one  positive,  as  is 
said,  the  other  negative),  when  placed  in  the  proper  relation  soon 
assimilate  each  other,  merging  their  electrical  differences  in  the  produc- 
tion of  a  neutral  electric  state. 

It  is  indeed  in  electric,  and  especially  in  voltaic  action,  that  the 
influence  and  the  persistence  of  this  law  is  most  remarkably  displayed. 
Thus  let  two  solids,  which  are  in  some  respects  dissimilar  to  each  other 
in  substance,  surface,  temperature,  &c.  (resin  and  fur,  smooth  glass  and 
roughened  glass,  zinc  and  copper,  antimony  and  tellurium),  be  brought 
into  continuity,  and  made  to  bite  each  other  by  friction,  pressure, 
difference  of  temperature,  or  otherwise,  and  forthwith  a  current  of  force 
generated  in  each  and  representation  of  it,  passes  upon  the  other,  and 
an  assimilation  of  both,  more  or  less  successful,  commences.  Moreover, 
by  providing  means  by  which  these  dissimilar  but  assimilative  currents 
of  force  may  circulate,  so  that  each  may  back  itself  by  a  vis  a  tergo, 
and  so  strengthen  and  sustain  itself,  their  existence  may  be  demon- 
strated even  to  such  eyes  as  ours  (which  were,  however,  given  to  us 
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for  entiroly  difTerent  purposes  than  tlie  making  of  such  discoYeries 
ocularly).  Thus  there  has  been  observed  that  mode  of  actioo  on 
which  such  names  have  been  bestowed  as  Mctional  electricity,  the 
electricity  of  contact,  thermo-electricity,  though  but  little  insight  has 
OS  yet  been  obtained  as  to  their  nature. 

But  it  is  when  there  is  a  primary  difference  as  to  state  between 
the  bodies  placed  in  relation  with  each  other  that  the  resulting  pheno 
mena  are  most  interesting.     Those  which  are  truly  homologous  aie 
for  more  comprehensive  than  the  term  "  electrical "  covers.     Thus  let 
a  solid  be  immersed  in  any  fluid  such  that  action  may  take  place  be- 
tween them,  a  volatile  substance  in  the  aether,  a  salt  in  a  solvent,  a 
metal  in  a  menstruum,  &c.,  then,  as  they  are  different  as  to  state,  an 
as8imilative  action  as  to  state  forthwith  commences  between   them. 
The  fluid  assimilates  the  solid  to  its  own  state,  the  concrete  particles 
separating  from  one  another,  and  becoming  distributed  like  those  of  the 
fluid  particles.     The  solution  of  the  solid  by  the  liquid  goes  on  up 
to  a  certain  degree,  when  an  equilibrium  of  assimilative  force  estab- 
lishes itself  between  the  two.     After  this,  on  a  fall  of  temperature  or 
other  cause  favourable  to  solidification,  the  assimilative  action  is  reversed. 
The  remainder  of  the  solid,  or  a  morsel  of  some  other  solid  introduced 
into  the  solution,  becomes  a  nucleus  for  action  assimilative  to  it,  that 
is,  concretion. 

Moreover,  the  concrete  or  solid  may  from  the  first  possess  the 
greatest  assimilative  power,  as  for  instance,  the  soil,  and  by-and-by, 
the  leaf,  with  respect  to  certain  fluid  particles  diffused  in  the  earth  and 
in  the  air.     From  this  there  results  the  vegetable  kingdom. 

But,  for  the  sake  of  familiar  illustration,  let  us  take  the  original 
voltaic  cell,  say,  a  zinc  and  a  platinum  plate  united  above  by  a 
conducting  metallic  arch,  and  beneath  by  a  conducting  liquid,  such 
as  dilute  sulphuric  acid,  in  which  the  united  plates  may  be  immersed. 

And  for  the  sake  of  distinctness  of  conception,  and  in  order  to  be 
able  to  follow  the  details  of  the  ensuing  action,  let  us  suppose  that 
the  dilute  sulphuric  acid  employed  consists  of  six  atoms  of  water  to 
each  atom  of  oil  of  vitriol  (monohydrated  sulphuric  acid),  the  propor- 
tion in  which  these  two  elements  exist  in  white  vitriol  (sulphate  of 
zinc). 

Then,  on  immersing  the  two  dissimilar  solids  or  concretes  in  tho 
liquid,  the  assimilative  action  commences,  and  since  the  apparatus  is 
constructed  so  as  to  admit  of  that  action  taking  the  form  of  a  closed 
current,  when  once  begun  it  may  continue ;  and  the  reciprocal  action  is 
of  this  nature.  (1)  The  solids  or  concretes  tend  to  solidify  or  to  concn>te 
tlie  liquid.  Meanwhile,  (2)  the  liquid  tends  to  liquefy  or  dissolve  the 
solids  or  concretes.   And  ultimately  (3)  the  persistent  or  insoluble  solids 
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(the  platinum  aud  cell  walls)  tend  to  solidify  or  concrete  alL  An4  when 
they  have  done  their  utmost  in  this  way,  the  assimilative  action  is  then 
consummated  and  ceases. 

How  one  solid,  as  for  instance  copper  or  platinum,  comes  to  be  less 
assimilable  to  a  liquid,  such  as  our  menstruum,  than  another,  such  as  zinc, 
cannot  be  here  stated  Such  differences  depend  on  differences  in  the 
form  and  structure  of  molecules  not  generally  known,  and  in  the  case  of 
platinum  not  known  at  alL  But  it  is  enough  for  our  present  purpose  to 
know  that  one  of  the  concretes  in  our  couple  is  assimilable  or  soluble  by 
our  dilute  acid,  while  the  other  is  not.     And  now  as  to  details. 

First,  on  immersion  in  the  menstruum  of  the  dissimilar  solids,  which, 
being  united  by  a  conducting  arch  of  the  same  nature  as  themselves, 
may  be  regarded,  in  the  first  instance,  as  one  solid  consisting  of  dissimilar 
particles,  such  as  exists  molecularly  in  a  rod  or  plate  of  commercial  zinc,  let 
us  ask.  What  are  we  immediately  under  the  law  of  assimilation  to  expecti 
To  this  it  is  to  be  answered,  that  the  liquid  part  of  the  apparatus  being 
the  most  mobile,  or  the  most  easily  changed,  what  We  are  to  expect  is 
this,  the  induction  of  a  tendency  to  concretion,  and  consequently  a 
state  of  tension,  in  so  much  of  the  liquid  part  of  the  apparatus  adjacent 
to  the  concrete  part  as  the  assimilative  influence  of  the  latter  can  effect. 
Hence,  if  it  be  possible,  there  will  be  a  complete  concretion  of  the  liquid 
or  of  its  materials  dissociated,  in  the  two  strata  contiguous  to  the  one  or 
the  two  concretes.  Now,  though  we  do  not  possess  such  insight  into 
the  molecular  structure  in  detail  of  dilute  sulphuric  acid  as  to  be  able 
to  picture  to  ourselves  the  change  induced,  when  from  a  natural  state  it 
is  brought  in  this  way  into  a  state  of  tension,  yet  this  is  known  that  at  the 
one  concrete  (the  zinc)  there  tends  to  form  a  stratum  of  oxygen,  and  that 
at  the  other  concrete  there  tends  to  form  a  stratum  of  hydrogen;  oxygen 
and  hydrogen  being  what  may  be  called  the  non-liquid  elements  of  water, 
or  the  terms  in  which  moisture  assimilates  itself  to  concretes  according 
to  the  equation — 

Aq  =  HO, 

which  is  by  no  means  the  statement  of  an  identity  as  is  commonly 
supposed.*  Here,  then,  the  first  phase  of  assimilative  action,  which  is 
successful,  is  on  the  part  of  the  concretes,  the  zinc  and  platinum. 

But  meantime  the  liquid  is  not  idle.  It  is  insisting  on  the  assimilation 
to  itself  of  the  solids  immersed  in  it  also.  In  a  word,  the  liquid  assimi- 
lates to  itself,  and  dissolves  into  itself  the  zinc  oxide  as  fast  as  it  forms 
on  the  zinc  surface.  And  thus  the  solidifying  action  of  the  zinc  surface 
is  not  exhausted  in  securing  the  fall  of  one  momentary  shower  of  oxygen 
atoms  upon  it.      The  first  course  of  oxidised  atoms  is  immediately 

*  See  A  Sketch  of  a  Philosophy,  Part  III.  Chap.  IV. 
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dissolved  away  or  assimilated  to  the  liquid,  and  the  concrete  sur&ce  is 
as  fit  as  ever  for  receiving  a  second,  then  a  third,  and  so  on  hy  the  con- 
tinuoos  decomposition  of  the  water.  Meanwhile  (confining  our  attention 
at  present  to  the  oxygen  alone)  the  specific  impact  of  each  atom  of 
oxygen  must,  when  embodied  in  the  zinc,  proceed  according  to  the  fini 
law  of  motion,  ever  onwards  so  far  as  it  can;  and  thus  having  reached 
the  conducting  arch  above  it,  must  traverse  it,  and  turn  round  in  it,  and 
down  the  non-soluble  concrete,  and  push  through  the  liquid,  which  must 
admit  of  its  doing  so,  thus  completing  the  circuit,  and  thus  backing  and 
assisting  in  their  incidence  on  the  zinc,  those  particles  of  oxygen  which 
are  now  tending  to  fiEdl  upon  it. 

In  all  this  there  is  nothing,  I  presume,  but  what  was  long  ago  thought 
and  justly  received.  The  peculiarity  which  the  introducing  of  the 
law  of  assimilation  imparts  to  the  old  view  is  this,  that  this  current 
of  force  instituted  by  the  oxygen  is  not  merely  force  in  general,  of  which 
all  that  is  to  be  considered  is  its  quantity  and  direction,  but  force  of 
which  the  form  of  its  elements  or  their  formative  power  is  also  to  be 
considered,  that  form  or  formative  power  being  representative  or  produc- 
tive of  oxygen.  It  will,  perhaps,  be  said  that  such  a  conception  is  occult 
and  mysterious.  But  ia  it  more  so  than  anything  else  which  is  adduced 
as  a  cause  of  particular  phenomena?  Is  it  more  occult  and  mysterious 
than  what  is  implied  and  confessed  to  be  hid  under  the  term  electricity,  or 
in  the  phenomena  of  heredity,  to  explain  which  one  of  the  most  gifted 
men  of  science  of  modem  times  has  proposed  the  hypothesis  of  pangenesist 
Our  law  of  assimilation  explains  all  these  phenomena,  and  without  any 
special  hypothesis.  And  surely  it  cannot  be  against  it  that  we  meet 
with  it  everywhere  in  nature.  On  tiie  contrary,  something  of  this  kind  is 
precisely  what  is  wanted  in  order  to  render  natural  knowledge  as  a 
whole  accessible  to  the  student,  namely,  something  to  put  him  in 
possession  from  the  first  of  a  master-thought  which  if  he  carry  it  along 
with  him  will  present  all  nature  as  a  harmony,  and  explain  all  that 
fiftands  in  need  of  explanation.  But  to  return.  There  tends,  then,  in 
the  single  voltaic  trough,  in  virtue  of  the  assimilative  action  of  the  zinc 
to  be  a  current  of  force  representative  of  oxygen  pulsating  from  the 
zinc  surface  up  through  the  arch,  down  the  non-resolvable  conducting 
solid,  and  through  the  resolvable  conducting  liquid  on  to  the  zinc  again. 

But  such  an  oxygen-formed  current  must,  in  virtue  of  the  relation  of 
hydrogen  to  oxygen,  tend  to  place  a  corresponding  number  of  atoms  of 
hydrogen  in  an  attitude  to  meet  it.  In  a  word,  it  must  tend  to  penetrate 
the  liquid  which  lies  between  the  two  metallic  plates  with  threads  of  non> 
liquid  aqueous  matter,  threads  of  which  each  element  is  HO  instead  of 
Aq.  And  thus  proportional  to  the  intensity  and  quantity  of  the  pro- 
jection of  atoms  of  oxygen  upon  the  zinc  will  be  those  of  hydrogen  upon 
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the  copper  or  platinum,  or  upon  any  other  concrete  diaphragm  which 
may  be  interposed  between  the  original  couple. 

Here,  then,  as  matters  now  stand,  we  ^ee  that  the  phenomenon 
consists  in  a  further  fulfilment  of  the  law  of  assimilation.  At  the 
surface  of  one  of  the  plates  (zinc)  the  liquid  is  assimilating  or  dissolving 
one  of  the  concretes.  At  the  sur&ce  of  the  other,  the  insoluble  con- 
crete (platinum)  is  assimilating  or  concreting  the  liquid  so  far  as  it  can 
be  concreted,  it  is  attaching,  detaining,  encrusting  itself  with,  hydrogen. 
(By-and-by,  as  we  shall  see,  the  concretes  do  more  than  this,  and  concrete 
all  the  liquid  into  the  crystals  of  white  vitrioL) 

Thus  the  law  of  assimilation  has  in  no  small  measure  fulfilled  its 
function.  But  it  is  the  only  law  of  molecular  and  of  physical  action 
generally.  Now,  therefore,  since  t?ie  liquid  has  filled  its  stomach  with 
concrete  particles,  having  assimilated  the  zinc  in  separate  particles  in 
union  with  its  own;  and  tJie  solid  has  taken  out  of  the  liquid  a  dry  sur£Euse 
of  hydrogen,  having  assimilated  the  liquid  to  the  non-liquefiable,  the 
voltaic  action  may  be  expected  to  abate,  and  the  reciprocal  currents  to 
cease  and  Ml  into  a  state  of  repose.  And  indeed  it  is  easy  to  see  how 
this  issue  must  take  place  mechanically.  The  coating  of  hydrogen  on  the 
platinum  or  copper  must  act  like  a  non-conducting  diaphragm  or  simple 
break  in  the  circuii  The  saturation  of  the  acid  also  with  zinc  oxide  has 
deprived  the  sulphate  of  zinc  liquid  of  the  power  of  dissolving  more  zinc 
oxide.  For  these  reasons  it  is  easily  seen  that  the  current  must  cease ; 
and  with  these  reasons  science  is  usually  content  And,  being  thus 
both  mechanically  and  chemically  sufficient,  it  will  be  thought  by  some 
that  the  explanation  is  sufiicient,  and  that  there  is  no  need,  nay,  no  place, 
for  our  law.  But  a  complete  scientific  conception  consists  of  two  parts : 
first,  the  design  or  law;  and  secondly,  the  mechanism  provided  to  execute 
or  realise  the  design  or  law  wherever  it  exists.  The  habit  of  looking  only 
to  mechanism  is  the  plague  and  sorrow  of  the  science  of  our  times, 
which  is  issuing  so  sadly  in  the  divorce  of  science  from  philosophy. 

But  we  have  now  to  consider,  with  regard  to  galvanic  apparatus,  that 
it  is  not  molecular  repose,  it  is  the  continuance  of  the  current,  and  that 
as  strong  and  steadily  as  possible,  which  the  experimenter  wants.  Hence 
what  he  has  to  do,  under  our  law,  is  to  discover  suitable  means  for  clear- 
ing the  surface  of  the  non-soluble  plate  of  its  adhering  hydrogen,  and 
for  replenishing  the  liquid  with  new  solvent  power  or  fresh  acid.  But 
say  that  he  has  succeeded  in  both  these  objects  somehow,  as  by  brush- 
ing and  adding  fresh  acid,  has  he  succeeded  in  thwarting  nature  and 
in  keeping  up  his  current)  No;  the  two  dissimilar  metals  standing 
face  to  face,  though  prevented  by  having  to  stand  at  a  fixed  distance, 
and  by  their  state  of  solidified  aggregation  from  merging  their  difier- 
euces  by  mutual  fusion  into  an  alloy,  yet  act  through  the  liquid,  and 
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by  meanB  of  it  they  act  afisimilatiyely  upon  each  other.  In  fine,  the 
more  mobile  zinc  surface  assimilatee  to  itself  the  more  fixed  copper  or 
platinum  surface.  The  latter  comes  to  be  coated  with  zinc.  The  original 
dissimilarity  in  the  metallic  presentations  is  thus  overcome.  The  current 
ceases.  With  the  fulfilment  of  the  law  of  assimilation  molecular  repose 
ensues! 

There  is  great  scientific  beauty,  then,  in  Daniell's  cell.  By  one  stroke 
it  clears  the  hydrogen  from  the  non-soluble  metal,  and  permanently 
preserves  the  original  dissimilarity  of  that  metal  to  the  soluble  metal, 
while,  at  the  same  time,  it  adds  free  acid  to  the  liquid  to  supply  the 
place  of  that  which  is  neutralised  by  being  assimilated  with  the  zuic- 
oxide  already. 

But  if  means  are  not  taken  to  prevent  it,  while  the  action  is  continued, 
not  only  are  the  metallic  surfaces  assimilated  to  each  other,  but  in  rela- 
tion to  them  both  as  concretes,  as  also  no  doubt  to  the  sides  and  bottom 
of  the  cell  also  idtimately,  the  whole  liquid  also  is  assimilated  or  con- 
creted when  it  has  cooled,  so  that  it  becomes  wholly  solid,  constituting 
white  vitriol  or  sulphate  of  zinc,  of  which  nearly  half  the  weight  consists 
of  water  in  some  concrete  state. 

So  much  for  electricity  as  an  illustration  of  the  law  of  assimilation. 
The  phenomena  of  chemical  affinity  illustrate  that  law  no  less.  In  this 
sphere,  and  simply  in  virtue  of  that  law,  two  dissimilar  molecules  when 
they  meet  tend  to  assimilate  each  other,  and  as  the  readiest  way,  rush 
together,  merging  their  differences  in  the  genesis  of  a  new  molecular 
species,  in  which  the  nuclei  of  the  constituent  elements  may  indeed  be 
permanently  dissimilar,  but  their  temperatures  and  their  setherial  atmo- 
spheres become  confluent  and  assimilated. 

Hence,  all  separable  atoms  and  molecules  viewed  overhead  are  either 
prolate,  axial,  or  positive  in  form,  or  else  oblate,  equatorial,  or  negative ; 
and  these  tend  to  unite,  whenever  they  have  opportunity,  working  their 
way  by  successive  unions  as  far  as  possible  towards  the  construction  of 
molecules,  which  shall  be  as  nearly  as  possible  spherical  and  homogeneous, 
that  is,  assimilated  as  far  as  possible  in  all  their  parts  and  particles. 

And  now,  to  bring  these  illustrations  of  the  law  of  assimilation  to  a 
close,  let  me  simply  refer  to  that  from  which  the  name  is  borrowed — 
that  process,  namely,  by  which  a  living  creature  grows  to  its  full  stature, 
and  its  strength  is  replenished  under  the  exhausting  vital  action  from 
hour  to  hour.  This  process  in  highly  differentiated  animals  undeigoes 
corresponding  differentiations  and  complication  of  conditions.  In  man, 
for  instance,  in  order  to  effect  it,  salivary  glands,  8tomach,liver,  pancreas, 
&c.,  are  required.  An  Amoeba  requires  nothing  of  the  kind,  but  needs 
only  to  wrap  itself  like  a  cloak  about  %  particle  of  food,  and  forthwith 
that  food  is  assimilated. 
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And  here  the  question  suggests  itself,  Why  such  complications  as  are 
met  with  in  these  animals  which  are  by  general  consent  placed  at  the  top 
of  the  scale?  Now,  without  proposing  to  answer  such  a  large  question 
here,  these  two  remarks  may  be  made — firsts  Complication  seems  to  be 
necessary,  in  order  to  the  segregation  of  nervous  matter  and  the  construc- 
tion of  a  myo-neuro-cerebral  system,  which  may  be  the  mother  and  nurse 
of  a  soul  or  monad  of  a  higher  order  than  the  merely  material  element, 
and  an  organism  by  which  the  cycle  of  the  economy  of  material  nature 
may  be  completed,  and  made  to  touch  upon  the  spiritual  world  again  and 
to  contribute  to  it ;  aectmdly^  Complication  considered  as  differentiation 
is  the  condition  by  which  the  concrete  state  can  be  maintained  when 
the  conditions  of  existence  are  favourable  to  the  liquefaction  or  the 
diffusion  of  the  particles  of  the  concrete.  The  law  of  union  by  dissimi- 
larity, viewed  either  as  a  momentary  or  a  sustained  act  (which  is  the 
basis  of  chemistry),  holds  good  in  physiology.  In  order  that  an  embryo 
may  continue  as  a  concrete  thing  and  grow  while  immersed  and  under 
the  immediate  assimilated  influence  of  a  liquid,  as  the  embryos  of  all  the 
higher  animals  are,  it  must  be  more  and  more  differentiated.  Otherwise 
it  will  be  sure  to  be  dissolved  and  vanish.  To  prevent  this,  indeed,  as  far 
as  possible,  the  fluids  in  which  it  grows  are  already  charged  with  those 
very  substances  which  its  solution  would  yield,  thus  reducing  the 
assimilative  action  of  the  surrounding  liquid  to  a  minimum — all  which 
statements  are,  however,  now  made  too  shortly  to  be  acceptable  or  even 
intelligible,  but  which  may  yet  be  left  in  this  state,  being  not  for  the 
present,  when  the  popular  demand  is  all  for  very  light  reading,  when 
science  is  marvellously  content  with  the  attainments  which  it  has  already 
made,  and  when  as  to  the  method  of  science  we  are  all  told  with  more 
and  more  confidence  every  day,  that  all  we  can  do  for  the  discovery  of 
realities  is  to  go  out  of  doors  (leaving  the  inner  man  all  alone)  and  to 
smell  the  present,  comparing  its  odour  with  that  of  the  past,  and  then 
turning  our  noses  towards  the  future  to  follow  them.  Sensation,  we 
are  told,  is  the  alone  architect  of  all  trustworthy  knowledge,  the  author, 
both  as  to  form  and  substance,  of  all  that  is  belief-worthy — ^no  such 
thing  as  intuition ! — reason  merely  a  habit  nsing  from  the  long-continued 
use  of  the  organism  ! 

That  such  a  method  should.be  possible,  and  may  seem  logical,  follows 
from  that  universal  harmony  and  homology  which  our  cosmical  law  im- 
parts to  nature.  From  this  it  follows  that  every  great  fact,  such  as  sen- 
sation, may  be  seen  to  be  reflected,  and  may  be  discovered  in  all  things. 
But  to  make  sensation  a  basis  for  an  universal  method  of  knowledge,  is 
to  rest  all  knowledge  upon  an  incident — an  incident  which  is  in  itself 
unintelligible,  until  it  be  lit  up  by  that  intelligence  which  the  sensa- 
tional method  denies. 


CHAPTER  VI. 

THE  CHARACTEHISTIC  OF  EXISTENCE — ^SELF-MANIFESTING  POWER. 

Such  is  tlie  view  whicli  we  boldly  take  at  the  outset,  and  present  to 
the  scientific  reader.  The  Creator  being  one,  and  the  creation  in  any 
one  epoch  (as,  for  instance,  the  present)  being  one,  we  admit  only  one 
cosmical  law,  the  law  of  assimilation.  If  it  be  asked  how  possibly  oat 
of  one  law,  and  such  an  one,  there  could  arise  anything  like  that  end- 
less variety  which  nature  displays,  the  answer  is,  that  the  law  operates 
between  two  limits,  poles  or  points  of  assimilation,  which  are  entirely 
dissimilar,  and  by  two  processes  simultaneously  (analysis  and  synthesis) 
which  are  the  opposites  of  each  other.  Hence  it  comes  to  pass  that 
actual  nature  is  a  web  in  which  unity  and  multiplicity,  identity  and 
difference,  are  everywhere  interwoven,  and  that  in  such  harmony  that 
nature  is  everywhere  beautiful. 

The  reader  will  naturally  feel  that  such  boldness  is  offensive ;  and 
his  feelings  we  cannot  prevent.  But  we  claim  as  a  right  that,  until 
he  sees  more  than  he  has  had  an  opportunity  of  seeing  as  yet  of  our 
views,  he  shall  suspend  his  judgment,  legitimately  asking  questions, 
but  not  affirming  or  denying  before  the  time. 

And  here  he  may  legitimately  ask  this  question,  How  does  the  law  of 
assimilation  succeed  in  accomplishing  its  fdnction  when  the  objects 
between  which  it  is  operating  are  at  a  distance  from  each  other  in  space 
or  in  time  f 

Kow,  to  this  the  answer  is,  that  it  does  so  simply  in  virtue  of  that 
which  we  regard  as  the  characteristic  of  all  that  exists.  And  if  it  be 
asked  what  this  is,  we  answer  that  it  is  precisely  that  which  the  term 
existence  itself  expresses.  It  is  the  standing-out-ness  or  self-manifest- 
ing power  of  the  object,  not  merely  as  anything  in  general,  or  as 
anything  different  from  what  it  is,  but  as  the  very  thing  that  it  i& 
We  do  not  go  the  length  of  those  who  maintain  that  the  whole  nature 
of  that  which  exists  is  to  be  perceived,  so  that  an  object  cannot  exist 
but  when  it  is  perceived,  its  existence  being  constituted  by  its  being 
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perceived.  Existence  we  regard  not  as  "  idea"  merely,  but  as  "  force." 
And  that  force  we  regard  as  essentially  seli-manifestiug,  or  spontane- 
ously radiant,  so  to  speak,  into  that  which  is  ''  idea,"  if  there  be  a 
recipient  of  ideas,  or  a  percipient  of  ideas,  or  more  generally  a  percipient 
within  the  sphere  of  its  action.  This  view,  as  it  appears  to  me,  is  fully 
borne  out  by  the  information  of  thought  itself  as  to  the  nature  of 
existence.  I  find  that  I  can  think  away  all  the  other  attributes  of 
substance ;  but  immediately  I  attempt  to  suppose  the  existence  of  that 
which  cannot  manifest  itself  in  any  way,  that  which  is  not  perceivable 
by  any  percipient  however  perfect,  then  to  me  that  vanishes  altogether — 
it  ceases  to  be. 

Further,  while  we  thus  lay  the  characteristic  of  existence  in  the  self- 
manifesting  power  of  that  which  exists,  we  do  not  prescribe  any  limits 
in  space  as  to  the  extent  of  this  self-manifesting  power.  Thus,  it  is  one 
of  the  most  certain  facts  in  physics  that  every  atom  of  this  planet,  nay, 
every  atom  of  the  planet  Neptune,  whose  distance  from  the  sun  is  thirty 
times  as  great  as  our  distance,  manifests  itself  to  the  sun,  and  every 
atom  of  the  sun  manifests  itself  to  every  atom  of  this  planet,  not,  in- 
deed, as  a  precept,  but  as  the  subject  and  the  object  of  attraction  or 
motion.  Nay,  by  the  aid  of  the  sether  (which  is  the  grand  medium 
whereby  the  self-manifesting  power  of  being  is  enabled  to  take  effect  at 
a  distance  when  other  being  is  interposed),  the  fixed  stars  manifest 
themselves  at  our  planet,  though  their  distances  be  inconceivably  great 
We,  therefore,  prescribe  no  limits  as  to  distance,  beyond  which  the 
self-manifesting  power  of  being  may  not  extend. 

But  it  is  to  be  remarked,  that  the  self-manifestation  of  a  remote 
being  or  thing  cannot  but  run  the  risk  of  being  eclipsed,  stifled,  and  lost, 
when  some  other  being  or  thing  is  interposed  between  that  remote  object 
and  the  percipient.  The  magnetisms  of  the  terrestrial  poles  do  not  mani- 
fest themselves  to  a  magnetic  needle  in  the  hold  of  an  iron  ship.  Neither 
does  any  distant  object  manifest  itself  to  the  mind  of  man,  unless  the 
intervening  sether,  the  eye,  and  the  optic  nerve  are  acting  so  as  to  be 
transparent,  that  is,  as  if  they  were  not  interposed.  Wherever,  in 
short,  substance  intervenes,  then,  in  order  that  the  self-manifesting 
power  of  that  substance  may  not  eclipse  that  of  more  remote  objects, 
as,  for  instance,  in  order  that  we  may  see  distant  objects,  the  interven- 
ing objects,  the  aether,  the  eye,  and  the  optic  nerve,  &c,  must  be 
thrown  into  such  a  rhythm  as  that  they  shall  not  intercept  the  self- 
manifesting  power  of  the  distant  objects  attended  to.  Now  for  this  the 
law  of  assimilation  makes  provision. 

Distant  objects,  acting  like  all  objects  assimilatively,  assimilate  the  in- 
tervening »ther  and  the  optic  apparatus  to  themselves,  and  thus  render 
themselves  perceivable.     This  they  do,  indeed,  only  under  great  limita- 
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tions  imposed  by  the  laws  of  inertia  or  motion  in  space,  to  which 
the  sether  la  suhject, — ^limitations  which,  in  man,  it  requires  self- 
teaching  and  experience  to  remove,  so  that  he  may  perceive  the  object 
in  its  true  forms  and  dimensions. 

But  this  is  only  man's  peculiarity,  in.  consequence  of  his  oiganic  de> 
fects  at  birth,  and  for  a  long  time  thereafter.  Those  animated  creatures 
which  are  fit  for  mature  actions  at  their  birth  catch  the  true  forms  and 
nature  of  things  at  once.  They  perceive  them  correctly  at  once.  The 
chick,  for  instance,  which  the  day  it  leaves  the  egg  can  leave  the  cover 
of  its  mother's  wing,  can  also  run  up  with  the  greatest  precision  to  a 
crumb  of  bread  or  to  an  ant's  egg  at  a  distance.  And  so  with  all  species 
whose  myo-neuro-cerebral  system  functions  perfectly  from  their  birth. 

Psychologists,  by  investigating  the  phenomenon  of  perception  wholly 
and  solely  by  the  study  of  a  species  (man)  which  is  blind  and  idiotic  at 
birth,  and  which  chips  the  shells  of  ignorance  of  all  things  only  with 
difficulty  and  slowly,  have  necessarily  found  the  theory  of  perception 
an  almost  or  altogether  insoluble  problem.  Moreover,  even  at  his  best, 
the  embodied  mind  in  man  sees  objects  only  very  defectively,  not  wholly 
as  they  really  are,  but  only  in  those  few  lines  proceeding  from  their 
surfaces  which  the  laws  of  inertia  permit  to  be  established  in  the  aether, — 
more  shortly,  sees  them  only  in  perspective.  Still,  in  seeing  the  perspec- 
tive of  objects,  we  also  see  the  objects,  and  that  under  uniform  law. 
And  in  virtue  of  this,  it  becomes  easy,  especially  when  the  aid  of  the 
sense  of  touch  can  be  invoked  to  supply  the  defects  of  the  eye,  to 
attain  to  a  true  perception — such  a  perception  as  it  belongs  to  the  self- 
manifesting  power  of  the  object  to  impart  at  once,  were  it  not  for  the 
self-manifesting  and,  consequently,  the  eclipsing  power  of  the  objects 
that  come  in  between  the  object  perceived  and  the  mind's  eye. 

Perhaps,  in  order  to  secure  a  fair  hearing,  this  theory  of  perception, 
which  is,  however,  simply  a  justification  of  the  inexorable  affirmations  of 
common  sense,  would  need  to  be  enlarged  upon  more  in  this  place.  Bat, 
instead  of  that,  in  order  to  get  over  the  ground  still  before  us,  I  will 
only  beg  the  reader  not  to  think  either  of  the  percipient  or  of  the  object 
perceived  as  a  point,  or  an  aggregate  of  points  merely,  in  some  determi- 
nate positions  in  space.  No  doubt,  every  force  has  a  centre  of  action ; 
but  as  to  the  full  extent  in  space  of  an  unit  of  natural  force  as  an  agent 
of  one  kind  or  another,  no  limits  can  be  assigned.  Consciousness  is,  no 
doubt,  in  the  region  of  the  brain.  But  who  shall  tell  us  the  boundary 
in  the  outward  of  that  power  which  says  I  will,  I  feel,  I  see!  Its 
modes  of  acting  mechanically  are,  no  doubt,  limited  to  the  extent  of 
the  investing  organism.  Nay,  in  order  to  their  extending  even  so  far, 
it  ia  necessary  that  the  unity  of  the  organism  be  maintained  by  the 
healthy  integrity  of  the  nervous  system.     In  that  case  consciousness 
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claims  all  the  OTganism  as  its  domain ;  and  not  only  when  the  organism 
is  entire  does  it  refer  any  pain  that  arises  to  the  region  that  is  hurt,  bat 
after  a  limb  has  been  amputated,  and,  when  it  exists  only  as  a 
phantom,  consciousness  still  feels  towards  it  as  if  it  were  still  the  old 
reality.  Such  is  the  sustained  effect  of  the  previous  training  of  the 
cerebral  part  of  the  nerves  which  still  form  part  of  the  unity  of  the 
organism — such  is  the  effect  of  habit,  in  short,  or  present  assimilation  to 
previous  practice.  But  how  far  beyond  the  visible  and  tangible  parts 
of  the  body  the  mind,  as  a  power  exerting  some  kind  of  action  or  other, 
extends,  cannot  be  determined. 

And  the  same  of  other  natural  agents  and  agencies.  They  have 
centres  of  being  and  of  action,  but  to  assign  the  boundaries  of  their 
being  and  action  outwardly  is  not  possible. 

Meantime,  we  conclude  that  the  characteristic  of  that  which  exists  is 
this,  that  it  can  manifest  itself  outwardly  in  some  way,  as  for  instance 
to  a  percipient  as  that  which  is  perceivable. 

If  it  be  asked  more  particularly,  what  is  the  nature  of  this  self- 
manifesting  power,  and  what  are  its  effects,  it  might  be  reasonably 
answered  that  these  things  need  not  be  determined  here,  since  it  is  only 
the  existence  of  the  power  that  is  insisted  upon.  I  need  not  refrain 
&om  admitting,  however,  that  our  cosmical  law,  the  law  of  assimilation, 
must  determine,  if  not  the  nature,  at  least  the  mode  of  action  of  this 
force,  for  plainly  that  action  must  be  assimilative.  And  that  it  is  so, 
when  giving  rise  to  perception,  is  clearly  and  distinctly  seen ;  for  what 
is  the  perceiving  of  an  object,  but  the  mind,  as  a  percipient,  assimilating 
itself  to  that  object  1  and  what  is  the  percept  or  remembrance  of  the 
object  which  remains  in  the  mind  but  the  idea,  that  is,  the  assimilated 
symbol  of  the  object,  which,  however,  in  consequence  of  the  intrusion 
in  the  perception  of  the  mind's  own  activity  and  of  other  previously 
acquired  ideas,  as  also  the  perspective  image,  is  often  very  defective  as  a 
representation  of  the  reality  perceived  1 

Nay,  we  may  say  that  this  self>manifesting  power,  w^ich  is  thus  the 
characteristic  of  all  that  exists,  is  the  agency  provided  whereby  the 
cosmical  law  of  assimilation  shall  be  realised.  Let  us  only  add,  that  as 
to  the  intimate  nature  of  that  agency  it  is  wholly  inscrutable.  Nor 
can  it  be  said  to  be  physical  imtil  it  is  embodied  in  the  aether.  In  that 
case  it  is  rhythmical,  or  undulatory,  and  formally  representative  of  the 
object  whence  it  emanates ;  but  with  this  we  have  nothing  to  do  as  yet 

For  the  purposes  of  founding  a  philosophy,  it  is  not  necessaij  that 
we  should  know  this.  It  is  enough  that  we  should  know  that  the 
most  intimate  and  ultimate  property,  the  characteristic,  in  short,  of  that 
which  exists,  is  self-manifesting  power.  Anything  more  than  this  it  is 
not  necessaiy  to  affirm,  nor  is  it  safe,  perhaps,  if  the  affirmation  is  to 
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apply  to  all  kinds  of  existences  whatsoever.  But  it  is  worthy  of 
remark  that  the  existence  of  a  self-manifesting  power  in  an  object 
implies  that  that  object  is  itself  a  power  or  force,  or  an  aggregate  of 
such.  Now  this  \b  enough  for  the  purposes  of  philosophy  and  science ; 
and  we  only  deceive  ourselves  when  we  suppose  that  we  can  think  of 
anything  that  exists  and  which  is  not  at  the  same  time  a  force  or  power. 
The  habitual  use  of  our  senses,  the  muscular  sense  especially,  and  the 
structure  of  all  those  objects  which  are  around  us,  all  of  which  have 

0 

both  a  determinate  form,  as  tested  by  the  eye  or  the  hand,  and  an 
exterior  and  an  interior,  of  the  latter  of  which  we  generally  know  little 
or  nothing  but  that  it  supports  and  defines  the  exterior,  betray  us  into 
a  demand  for  substance  wherever  there  is  existence,  nay,  a  certain  kind 
of  solidity  or  plenum  in  that  portion  of  space  which  is  occupied  by  the 
object,  and  this  we  tend  to  hold  as  constituting  existence  and  necessary 
to  it.  But  a  substance  which  is  not  any  kind  of  power  or  force,  either 
active  or  passive,  that  which  can  neither  do  nor  suffer  anything,  is 
inconceivable  by  man.  Wben  the  term  substance  has  any  scientific 
meaning,  and  is  simplified  to  the  utmost,  it  is  precisely  power  or  force 
viewed  as  in  a  statical  condition. 

Of  most  things  that  exist,  therefore,  if  not  of  all,  let  us  say  that  they 
are  capable  of  existing  in  either  of  two  states,  the  dynamical  and  the 
statical,  and  that  when  viewed  as  dynamical  they  are  forces  or  powers^ 
when  viewed  as  statical  they  are  substances. 

But  what  we  have  here  to  insist  upon  is,  that  when  we  exhaust  or 
think  away  the  properties  of  existence,'  the  last  which  vanishes  is  self- 
manifesting  power  in  the  object  which  exists,  this  property  being  such, 
that  when  it  vanishes  so  does  the  object  to  which  existence  was 
awarded. 

At  present,  indeed,  there  is  a  tendency  in  the  popular  mind  to  listen 
to  those  who  are  for  excludii^g  everything  that  belongs  to  the  sphere  of 
pure  reason,  and  who  repeat  the  last  words  of  the  Greek  philosophy 
when  about  to  die,  namely,  that  phenomena  only  are  certain,  the  laws 
of  phenomena  being  merely  generalisations  of  thought,  and  therefore 
phenomena  (of  mind).  And  until  this  phase  has  exhausted  itself  again, 
as  it  has  so  often  done  already,  it  is  only  to  be  wished  that  those  who 
content  themselves  with  it,  would  also  keep  in  mind  the  other  part  of 
the  sceptical  philosophy;  and,  with  regard  to  all  other  things  but  pheno- 
mena, suspend  the  judgment.  In  our  day,  unhappily,  instead  of  this 
suspension,  there  is  generally  denial,  and  hence  a  lamentable  descent  in 
thought  towards  zero,  with  regard  to  all  which  it  is  most  important  for 
man  to  believe. 


CHAPTER  VII. 

CONCERNING  THAT  WHICH  CAN  MANIFEST  ITSELF  TO  ITSELF.      MIND 
A  WORLD  OF  SPIRITS.      THE  REALM  OF  LIGHT. 

The  affirmatioDB  of  the  two  kst  chapters — ^the  law  of  assimilation  as 
the  cosmical  law,  together  with  self-manifesting  power  as  the  charac- 
teristic of  Being,  or  outstandingness  as  the  characteristic  of  existence — 
enable  us  now  to  reach  a  primary  classification  of  created  objects,  which 
we  shall  presently  see  to  correspond  with  that  which  is  known  as  mind 
and  matter,  or  rather,  let  as  say,  mind  and  that  which  is  not  mind;*  for 
there  is  ground  for  the  apprehension  that  mind  and  matter  do  no 
include  all  that  exists,  and  that  along  with  matter  eether  ought  to  be 
considered  as  something  intimately  Telated  to  matter  indeed,  but  yet 
not  just  matter.  When  the  elements  of  the  setherial  medium  are 
r^arded  as  truly  and  simply  material,  however  small  and  light  they 
may  be,  the  elasticity  and  pressure  which  must  be  assigned  to  that 
medium  in  order  to  admit  of  the  velocity  of  light,  are  altogether  out  of 
the  harmony  of  things,  and  wholly  incredible,  especially  when  con- 
fronted with  the  phenomena  and  the  theory  of  astronomy.  Thus,  to 
justify  the  velocity  of  light  on  the  same  principles  as  those  of  sound,  in 
various  material  media,  the  setherial  pressure  must  be  122,400,000,000 
times  greater  than  that  of  the  atmosphere !  which  ib  incredible. 

But  what  as  to  mind  1  To  find  what  shall  be  called  mind,  let  us 
suppose  an  individualised  object  which  is  not  an  isolated  object  or  an 
universe  to  itself^  but  a  member  in  a  system,  then,  in  obedience  to  what 
has  been  stated,  that  object  must  be  at  once  self-manifesting  and  im- 
pressed by  the  other  objects  around  it^  and,  in  being  so  impressed, 
assimilated  to  them  more  or  less. 

Now,  here  a  most  notable  difference  among  objects  may  occur.  Thus 
some  objects,  when  compared  with  the  others  around  them,  may  be  so 
feebly  individualised  that  they  shall  be  impressed  or  assimilated  and 
fixed  in  to  their  very  centres,  stereotyped  all  through ;  others  may  be  so 
powerfully  individualised,  that  they  may  be  impressed  or  assimilated  to 


60  THE  NATURE  OF  A  PEBaPIEKT. 

others  around  them  as  it  were  on  their  periphery  only,  their  centres  con- 
tinuing unimpressed  or  free.  Now,  in  the  former  case  the  object  which  is 
obviously  self-manifesting  to  other  objects,  for  it  is  impressed  by  them, 
can  only  be  perbeivable.  But  in  the  latter  case,  along  with  this,  must  it 
not,  at  least  while  it  is  impressed  externally  also,  be  self-manifesting  to 
itself  also  1  But  if  so,  what  is  this  but  to  be  sensitive,  percipient,  or 
conscious?  To  me  the  affirmative  answer  seems  wholly  satLsfactoiy. 
Quantity  or  intensity  of  substance  or  power  in  a  monad,  then,  is  the 
condition  requisite  for  feeling  and  thought  And  thus  by  an  immediate 
co-ordination  of  our  fundamental  ideas  of  self-manifesting  power  and 
assimilative  action  more  or  less,  we  reach  a  distinct  conception  of  mind 
viewed  in  relation  with  that  which  is  not  mind. 

Nor  have  I  in  this  deduction  introduced  any  new  element  into  the 
reasoning.  The  primeval  created  substance,  the  true  protoplasm,  is  still 
supposed  to  be  homogeneous,  capable  of  feeling,  animated  by  its  assimila- 
tion to  the  Everlasting  and  the  Ever-blessed  One.  I  have  only  supposed 
that  it  is  partitioned  in  varying  degrees,  so  that  there  are  in  creation 
some  individualised  or  separate  objects  or  forces,  consisting  of  so  small 
an  amount  or  such  weakness  of  substance,  that  they  are  wholly  fixed 
and  merely  perceivable ;  while  there  are  others  consisting  of  so  much 
more  that  they  are  free  in  their  inner  life,  and  have  power  to  perceive 
themselves  also — not,  indeed,  in  the  centres  of  their  being,  and  as  unim- 
pressed and  without  ideas,  but  as  members  in  a  system,  impressed  or 
assimilated  by  other  objects,  and  so  having  ideas,  with  power  to  look 
in  this  direction  or  that,  and  to  act  accordingly. 

Such,  then,  according  to  our  philosophy,  is  the  nature  of  a  mind  or 
a  spirit.  It  is  a  being  so  constituted  as  to  be  at  once  in  possession  of 
ideas,  and  so  far  fixed,  and  also  in  possession  of  undetermined  life  or 
activity,  and  so  far  free.  These  are,  as  it  were,  the  opposite  poles  of  its 
being,  and  the  conditions  of  its  activity.  If  either  is  wanting,  the  other 
vanishes.  Without  something  fixed  in  the  mind,  some  object  of  thought 
or  feeling,  there  can  be  no  thinking  or  feeling.  Without  something 
unfixed,  there  can  be  nothing  to  think  or  to  feel  with';  much  less  can 
there  be  any  thinking  or  feeling  of  self,  that  is,  self- consciousness.  But 
grant  this  condition  in  the  individual,  and  add  the  law  of  assimilation 
operating  first  from  God  above,  thus  giving  reason  and  conscience,  on 
the  higher  aspect  of  our  being,  and,  secondly,  from  nature  around,  thus 
giving  observation  and  instincts  harmonious  with  our  situation  in  the 
system  of  the  universe,  and  then  human  nature  emerges. 

But  human  nature  plainly  belongs  to  the  last  day  of  the  work  of 
Creation,  rather  than  the  first,  where  we  are  now.  In  man,  to  all 
appearance,  the  organism  is  the  mother  and  nurse  of  the  spirit.  And 
though  the  assimilative  action  of  the  mind  upon  the  body  becomes 
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nonnally,  at  least,  stronger  and  stronger  as  life  advances,  so  long  as  the 
organisation  retains  all  its  perfection,  yet,  at  first,  the  assimilative 
action  of  the  body  upon  the  mind  is  almost  ever3rthing.  The  infant, 
the  child,  is  little  else  but  the  victim  of  sensations,  that  is,  of  assimi- 
lations in  its  mind,  effected  by  the  force  of  external  nature  including 
the  organism  itsel£  But  as  the  mind,  through  the  sustained  action  to- 
wards the  focus  of  the  myo-neuro-cerebral  system,  which  is  in  the  brain, 
gains  quantity  or  intensity,  in  one  word,  energy,  it  becomes  more  inde- 
pendent and  free,  and  more  able  to  react  out  of  itself  upon  the  organism 
in  any  direction  of  which  it  makes  choice.  But  of  these  things  here- 
after.    (See  also  Part  I.  Chap.  III.) 

What  it  falls  to  us  to  recognise,  then,  as  the  first  fruits  of  the  creation, 
such  as  we  have  now  conceived  it,  is  a  world  of  spirits,  the  immediate 
creations  of  the  £ve>blessed  One,  with  no  bar  between  his  will  and 
their  happiness, — ^a  world  constituting  a  hierarchy,  at  the  summit  of 
which  are  spirits  of  the  highest  order  and  greatest  energy,  and  at  the  base, 
such  that  they  are  merely  capable  of  enjoyment,  and  of  no  other  feeling, 
save  possibly  suffering,  which  is  the  safeguard  of  enjoyment 

If  it  be  asked,  why  a  hierarchy,  and  not  all  of  the  same  order,  all  on 
the  same  level  as  the  law  of  assimilation  would  seem  to  dictate,  the  answer 
is,  that,  no  doubt,  we  are  to  expect  the  whole  creation,  from  first  to  last, 
to  be  in  harmony  with  the  law  of  assimilation ;  but  that  law,  in  its  primary 
manifestation,  is  not  merely  the  assimilation  of  all  objects  to  one  another, 
but  also  their  assimilation  to  the  Creator  so  far  as  the  finite  can  be 
assimilated  to  the  infinite.  Now,  in  the  infinite,  there  are  two  attri- 
butes which,  to  use  the  language  of  physics,  are,  as  it  were,  the  opposite 
poles  of  his  Being,  and  these  (nothing  preventing)  will  impart  to  his 
creation  the  greatest  possible  variety,  while,  at  the  same  time,  the  iden- 
tity of  his  being  secures  analogy  and  homology  in  the  midst  of  that 
variety.  These  two  attributes  are  the  Divine  unity  on  the  one  hand, 
and  the  Divine  immensity  on  the  other.  And  a  world  of  spirits,  bear- 
ing in  its  constitution  the  impress  of  these  two  attributes,  or  assimilated 
to  them,  must  be  a  hierarchy,  giving,  most  immediately  around  the 
throne  of  the  Eternal,  spirits  of  the  highest  order  compatible  with  a 
finite  nature,  then  other  spirits  increasing  in  number -of  individuals  as 
each  individual  decreases  in  spiritual  power,  until  those  are  reached  who 
are  possessed  of  sensibility  merely,  and  can  only  enjoy  or  suffer. 

And  here  the  question  occurs,  why  should  not  the  partitionment  of 
the  true  protoplasm,  the  primal  material  of  creation,  why  should  not 
the  institution  of  many,  instead  of  one,  have  been  brought  to  a  close 
before  the  individual  had  become  so  feeble  as  to  be  impressible  merely, 
and  no  longer  capable  of  feeling  or  of  reacting  from  within  itself?  The 
answer  is,  that  the  immensity  of  the  Creator,  his  presence  in  all  space 
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implies,  if  the  law  of  assimilation  is  still  to  continue  as  the  exptession 
of  his  will,  that  the  created  suhstance  shall  be  diffused  to  the  utmost  so 
as  to  fill,  as  far  as  possible,  the  whole  of  space.  IN'ow,  that  substance 
cannot  but  be  finite  in  quantity.  In  being  diffused,  therefore,  to  the 
utmost,  it  cannot  but  be  attenuated  to  the  utmost  Each  particle  or 
element  of  it  must  be  next  to  nothing,  and  cannot  but  be  incapable  of 
any  feeling  or  perception.  When  the  amount  of  enjoyment  in  creation 
has  been  made  a  maximum,  as  is  supposed  in  the  question,  the  primary 
end  of  creation  has,  indeed,  been  attained ;  and,  therefore,  looking  to 
special  volitions  in  the  Creator,  we  might,  perhaps,  expect  a  Divine  fiat 
for  bringing  creation  to  a  close  as  soon  as  existence  had  been  awarded  to 
all  the  possible  hierarchy  of  a  spiritual  world.  But,  at  the  same  time, 
intelligence  always  expects  that  the  Divine  procedure  will  be  in  accord- 
ance with  law,  for  intelligence  itself  is  a  thing  of  law,  and  to  ascribe  to  the 
Deity  a  volition  whose  accordance  with  law  does  not  appear,  is  to  leave 
intelligence  as  to  that  point  in  the  dark.  Besides^  to  assume  that  if  the 
end  of  creation  was  to  award  existenoe  to  creatures  who  should  be  capable 
of  enjoyment  there  ought  to  be  none  others  in  nature,  were  to  Assume 
that  individiialised  objects  which  had  somehow  fallen  into  an  apathetic 
state  (as,  for  instance,  by  excessive  partitionment  or  attenuation  of  their 
substance),  could  not  be  recovered  or  redeemed  so  as  to  attain  to  sensi- 
bility again.  Kow,  it  is  a  legitimate  inference,  that  if  by  an  extreme 
increase  of  the  number  of  individuals  into  which  a  finite  quantity  of 
protoplasm  has  been  divided,  sensibility  has  been  lost  to  the  individual, 
then  by  the  confluence  again  of  these  same  attenuated  individuals  into 
unities  or  monads  of  more  substance  and  energy,  such  sensibility  should 
be  recovered  again.  Let  us,  therefore,  take  for  granted  that  no  stop  is 
put  to  that  development  as  to  individuation  which  it  belongs  to  the  law 
of  assimilation  to  institute  in  the  primal  substances  of  creation,  in  virtue 
of  the  harmonious  bearing  upon  it  of  the  Divine  immensity  on  the  one 
hand,  and  the  Divine  unity  on  the  other.  And  let  us  proceed  in  the 
same  line  of  thought,  and  see  what  we  find  next  If  it  prove  to  be  a 
realm  of  light  as  an  abode  for  the  spiritual  hierarchy  which  has  appeared 
in  this  chapter,  it  cannot  be  said  that  in  this  there  is  anything  in  our 
finding  that  is  out  of  order.  And  that  there  must  be  such  a  realm — an 
universal  aether — fuUy  appears. 

Thus,  in  order  that  the  protoplasm  of  creation  may  be  assimilated  as 
far  as  possible,  and  symbolise  the  Creator  in  his  attributes  of  immen- 
sity, it  must,  as  has  been  stated,  be  expanded  so  as  to  fill,  as  far  aa  pos- 
sible, all  space.  And  in  order  that  it  may,  at  the  same  time,  symbolise 
Him  in  his  unity,  it  must  be  distributed  in  unities  or  particles;  it  must 
not  be  a  continuous  medium — a  medium  as  continuous  as  possible,  no 
doubt,  yet  a  medium  constituted  by  discrete  elements. 


IS  THE  HOME  OF  THE  WORLD  OF  SPIRITS.  63 

Now,  it  is  to  be  remembered  that  the  primordial  substance  of  creation 
is  finite  in  quantity.  In  being  all  but  infinitely  expanded,  therefore,  it 
must,  at  the  same  time,  be  all  but  infinitely  attenuated.  Its  self- 
manifesting  power  must  be  reduced  to  a  minimum,  that  is,  it  must 
possess  a  maximum  of  transparency  and  impalpability  and  seeming  non- 
existence. We  need  not  wonder,  therefore,  that  though  such  a  medium 
should  actually  exist,  its  existence  should  often  be  denied.  For  man's 
rough  way  of  philosophising  is  usually  expressed  in  the  saying,  that 
"  seeing  is  believing," — ^the  eye-sight,  its  focus  ac^'usted  so  as  to  enable  us 
to  select  our  food  when  it  is  within  arm's-length,  is  made  the  test  and 
criterion  of  universal  existence  1 

Further,  of  such  a  medium  the  intrinsic  assimilative  power  of  the 
individualised  elements  which  constitute  it  must  be  a  minimum.  It 
may  be  expected  that  they  shall  manifest  assimilative  action  only  in 
the  lowest  degree,  that  is,  they  shall  possess  only  the  capacity  of  being 
assimilated  to  other  objects,  and  not  of  assimilating  other  objects  to 
themselves.  This  medium  must  therefore  be  altogether  fitted  for  re- 
presenting the  other  objects  which  are  bathed  in  it  or  repose  in  it,  and 
for  carrying  out  the  assimilative  action  of  these  objects  to  a  distance. 

Moreover,  the  inertia  of  the  individual  elements  and  of  the  medium 
as  a  whole  must  be  a  minimum.  When,  therefore,  two  or  more  objects 
in  space,  in  virtue  of  their  self-manifesting  power,  tend  to  manifest 
themselves  to  each  other,  which  would,  it  may  be  presumed  but  for 
intervening  objects,  be  accomplished  in  a  moment,  the  delay  caused  by 
the  putting  in  motion  the  particles  of  this  most  transparent  impalpable 
attenuated  medium  will  be  a  minimum.  In  a  word,  the  velocity  of 
action  in  it  must  be  a  maximum.  And,  as  to  the  state  of  mind  which 
this  medium,  when  thus  acting  between  an  external  object  and  a  mind, 
should  awake,  what  could  we  suppose  that  would  express  it  so  well  as 
the  gentle  sensation  of  colour  carried  out  on  the  wings  of  the  belief 
which  the  manifestation  of  the  external  object  awakes  in  its  existence,  and 
instantly  applied  to  the  object,  so  that  that  object  is  said  to  be  coloured. 
This  ascription  of  colour  to  the  object  is  not  altogether  a  mistake,  as  over- 
bold psychologists  insist.  Colour  is  of  course  in  the  mind  only,  but  so 
are  all  other  kinds  of  knowledge.  To  speak  of  knowing  things  in 
themselves,  meaning  by  this  somehow  otherwise  than  in  terms  of  know- 
ledge, is  self-contradictory  and  absurd.  Colour,  though  a  more  obscure 
idea  than  form  or  motion,  is  yet  a  phenomenon  of  the  same  order,  and 
is  just  as  legitimately  referred  to  the  external  object  which  displays  it, 
meaning  by  external  object  something  external  to  the  consciousness. 
Colour  is  all  that  we  can  have  in  our  embodied  state  as  a  substitute  for 
a  clear  and  distinct  perception  of  that  beautiful  dance  of  the  sethereal 
elements  by  which  the  self-manifesting  power  of  an  external  object 
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reaches  the  mind.  Whether  we  could  possiblj  have  both  a  clear  sight 
of  that  dance,  and  the  beauty  of  the  colour  at  the  same  time,  is  an 
interesting  question.  I  apprehend  that  we  could  not.  In  this  it  may 
be  thought  there  wotdd  be  a  loss  of  enjoyment,  and  so  perhaps  there 
would,  but  not  upon  the  whole.  That  loss  would  be  balanced  by  a  gain 
of  enjoyment  of  a  higher  order,  not  in  this  case  only,  but  in  other  cases 
ako.  For  the  same  reason  also  (the  transformation  of  mere  sensation 
or  emotion  into  intellectual  contemplation),  if  one  could  see  the  structure 
and  intimate  action  of  a  neuralgic  nerve,  the  pain  would,  I  apprehend, 
vanisli,  the  sufferer  escaping  to  behold  it  as  it  were  from  the  outside. 
Yes,  the  Indian  philosophers  appear  to  be  in  the  right  when  they  affirm 
that  all  suffering  arises  from  ignorance. 

But  to  return.  From  what  has  been  said  in  our  pursuit  of  creation 
by  cosmical  law,  what  we  obtain  in  one  grand  movement  is  a  tecrld  of 
spirits  dwelling  in  light  with  the  great  Creator  in  and  over  alL  In  losing 
thought  and  feeling,  when  the  created  substance  is  diffused  in  space  to 
the  utmost,  we  have  gained  light  and  colours.  In  there  being  no  more 
spirits  there  has  been  provided  a  congenial  home  for  those  that  are.  And 
nothing,  so  far,  in  the  whole  economy  of  creation  as  yet  appears  to  for- 
bid the  universal  prevalence  of  ei\joyment  in  all  those  forms  which  are 
proper  to  adoration,  self  knowledge,  and  a  heavenly  sociality. 

Nevertheless  already,  as  soon  indeed  as  existence  was  permitted  to 
things  unconscious  (though,  imitating  astronomers  who  speak  of  the  bright 
specks  seen  in  resolved  nebulae  as  star-dust,  we  should  call  them  by  some 
such  name  as  spirit-dust),  as  soon,  in  short,  as  the  setherial  elements  come 
in  among  spirits  to  fiU  up  the  amplitude  of  space,  error  became  possible, 
nay  inevitable.  For  the  law  of  assimilation,  taking  effect  in  a  medium  con- 
sisting of  elements  which  possess  inertia,  and  which  therefore  constrain 
motion  to  be  ever  as  rectilinear  as  possible,  must  tend  to  reduce  a  true 
perception  of  things  as  they  are,  to  a  perception  of  things  in  perceptive 
only,  and  thus  to  substitute  for  a  true  perception  of  them  a  mere  pro- 
jection of  them,  which  is  but  a  shadow  or  symbol  standing  in  need  of 
being  interpreted  before  the  true  perception  can  be  reached.  This  error, 
however,  though  inevitable  in  the  child,  spontaneously  and  speedily 
eliminates  itself  as  life  advances.  The  external  perceptions  of  human 
creatures  tend  rapidly  to  become  as  adequate  as  they  are  at  birth  in  those 
creatures  whose*  organism  functions  maturely  from  the  first.  There  is 
nothing  in  the  history  of  thought  that  is  more  curious  than  that  the 
exceptional  process  of  cumulative  observation,  or  experience  which  is 
needful  in  the  human  species  to  make  the  correction  of  ocular  yiaion, 
should  have  been  made  the  basis,  and  by  naturalists  as  well  as  by  meta- 
physicians, of  our  most  advanced  philosophy. 


CHAPTER  VIIL 

THE  MATERIAL  ELEMENT — ITS  GENESIS  AND  STRUCTURE,  AND 

NORMAL  MODE  OF  ACJTION. 

In  what  has  preceded  we  have  seen  the  spiritaal  world  owing  its  being 
at  first  to  the  immediate  bieafch,  as  it  were,  of  the  Creator,  then  expand- 
ing and  becoming  diffused,  as  if  to  emulate  the  Creator  Himself  in  His 
immensity,  and  thns  losing  itself  in  constitating  the  universal  sBther. 
As  to  the  actual  process  of  creation,  however,  all  this  may  have  been 
simultaneous ;  for  the  Divine  attributes  of  unity  and  immensity  with 
ever-blessedness,  of  which  a  world  of  spirits  dwelling  in  light  is  the 
image,  are  simultaneous  and  from  eternity. 

But  human  thought  is  not  capable  of  the  simultaneous  at  all,  and 
must  march  in  a  single  file  of  ideas  taking  successive  steps.  In  what 
has  preceded,  our  thought  has  proceeded  from  the  one  to  the  many, 
that  process  which,  using  the  term  in  its  physical  sense,  is  said  to  con- 
stitute analysis.  But  such  a  process,  being  in  reality  only  the  half  of  that 
of  a  complete  intuition,  gives  only  half  views,  unless  it  be  followed  by  its 
counterpart  process,  namely,  synthesis,  which  proceeds  from  multipHcity 
towards  unity,  and  is  constructive  of  the  elements  supplied  by  analysis 
into  unities  again.  This  holds  generally;  and,  as  to  the  matter  in  hand, 
we  may  say  shortly  that  a  world  of  spirits  becoming  multiple  and  dif- 
fuse, and  at  last  merging  into  sBtherial  elements,  being  now  given  as 
the  product  of  the  law  of  assimilation  in  reference  to  the  immensity  of  the 
Creator,  the  same  law,  when  viewed  in  reference  to  the  unity  of  the 
Creator,  leads  us  to  infer  a  process  of  quite  a  contrary  character.  It 
leads  us  to  expect  to  find  the  setherial  elements  tending  to  7;onstruct 
unities  of  greater  energy  than  themselves,  and  thus  to  be  redeemed  so  as 
to  recover  the  spiritual  nature. 

Kow,  this  S3mthesis  they  can  accomplish  in  the  first  instance  by 
aggregating  into  groups,  each  consisting  of  a  number  of  sBthenal  elements 
existing  in  juxta-position  to  each  other;  for  if  once  a  portion  of  the 
primal  substance  of  creation  has  been  individualised  by  the  operation  of 
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the  cosmical  law  of  assimilation  upon  it,  there  is,  at  the  same  time, 
secured  to  it  by  that  same  law,  a  true  individuality  which  it  must  tend 
to  conserve  with  more  or  less  force.  Just  as  in  assimilating  themselves 
to  the  unity  of  the  Creator  the  portions  of  the  aBtherial  medium  occupy- 
ing different  points  in  space  became  each  a  unity,  an  individualised 
particle  of  sether ;  so  now,  as  such,  it  must  assimilate  itself  to  itself  in 
every  successive  moment  of  its  existence  and  tend  to  maintain  its 
individuality.  When  gathering  together  into  a  group,  therefore,  the 
setherial  elements,  in  the  first  instance  at  least,  will  aggregate  by  juxta- 
position and  not  by  confluence  into  larger  monads. 

And  now  the  question  is,  will  such  groups  grow  indefinitely,  or,  when 
they  have  attained  a  certain  bigness,  will  anything  occur  to  arrest 
their  growth  so  that  each  shall  consist  of  a  definite  number  of  aetheiial 
elements?  That  the  latter  alternative  must  represent  the  case  appears 
from 'this,  that  the  setherial  element,  being  but  a  minimum  of  elemental 
force  in  every  respect,  must  have  but  a  small  amount  of  self-insulative 
or  self-conservative  force.  Therefore,  under  a  comparatively  small  pres- 
sure centrad,  it  is  to  be  expected  that  the  innermost  eetherial  elements 
in  a  group  will  become  confluent  into  a  new  unity  or  monad  of  greater 
power.  And  this  new  unity  must  be  regarded  as  a  being  or  thing  of  an 
order  different  from  that  of  the  eetherial  element. 

"Now,  wherever  there  is  such  a  group  of  SBtherial  elements  as  we  are 
considering,  and  which,  to  save  words,  we  may  call  a  nebular  speck, 
there  must  be  a  centrad  pressure  more  or  less;  for  under  the  law  of 
assimilation  all  the  setherial  elements  constituting  the  group  must  tend 
to  be  assimilated  as  to  the  space  they  occupy,  that  is,  they  all  most 
tend  towards,  or  press  towards  the  centre.  In  each  such  speck,  there- 
fore, a  confluence  of  aetherial  elements  will  tend  to  take  place  in  the 
centre :  a  nuclear  monad  will  tend  to  form. 

Can  we  then,  let  us  ask,  determine  the  quantity  of  aether  which 
ceases  to  be  aether,  and  which  is  restored  to  the  state  of  a  more  power- 
ful monad  in  this  nucleus,  as  also  the  mode  of  its  genesis,  and  its  stnic* 
ture  1  If  we  can,  there  is  every  reason  to  hope  that  we  attain  possession 
of  a  secret  which  will  explain  the  structure  and  numerical  elements  of 
natural  objects  generally ;  for  the  law  of  assimilation  leads  us  to  say 
''ab  ovo  omnia"  in  a  far  wider  sense  than  Harvey  conceived;  it  leads  us 
to  expect  a  homology  in  the  structure,  an  analogy  in  the  functions  of 
all  such  portions  and  regions  of  nature  universally  as  do  truly  correspond 
to  each  other. 

Now,  with  regard  to  the  form  and  structure  of  the  nebular  speck 
which  we  have  conceived,  this  appears,  that  so  far  as  is  consistent  with 
the  centrad  pressure,  which  is  inevitable,  the  speck  must  be  spherical 
and  homogeneous.    This  the  law  of  assimilation  demands  in  reference  to 
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a  groap  coneistisg  of  elements  whjcli  are  themeelves  eveiy  vaj  Bunilar, 
and  therefore  spherical  and  homogeneooB  as  the  setheiial  elements  must 
be.  Moreover,  it  appeals  also,  and  for  the  same  reason,  that  the  group 
of  Eetherial  elements,  which  constitutes  the  innermost  layer  in  the 
spherical  group,  most  also  be  as  spherical  as  possible,  and,  at  any  rat«, 
isometricaL 

Now,  while  Tarioua  hypothesis  and  modes  of  syntheses  are  Intimate 
as  to  the  number  of  tetberial  elements  implicated  in  the  nucleus,  com- 
mencing with  4,  or  an  elemental  tetrad,  and  terminating  with  2x4 
times  that  number,  there  are  two  which  the  law  of  symmetry  and 
sph^city,  that  is,  the  law  of  asBimilation  in  its  relation  to  form,  present 
as  superior  to  all  others,  and  therefore  to  be  looked  for.  They  both 
agree  in  having  10  setherial  elements  in  two  sets  of  5  each  for  their 
equatorial  region,  but  they  differ  in  this,  that  one  of  them  has  only  one 
element  in  each  pole,  while  the  other  has  its  polar  region  filled  up  by 
6  elements  for  each.  In  a  word,  supposing  our  elastic  tetherial 
elements  (all  heii^  of  equal  size)  to  he  so  far  compressed  that  they  are 
now  bearing  upon  each  other  in  straight  lines,  these  lines  in  the  one 
and  in  the  other  would  defines  the  following 

Oeometrieal  Polyhedrons. 


The  DodecibedroD.  .  The  Icosahediou. 

And  here,  supposing  this  to  be  granted,  we  are  called  upon  to  remark 
one  of  the  vaticinations  of  genius.  For  what  was  the  end  and  aim  of 
all  the  labours  of  the  classic  geometricians  of  Greece  but  to  be  able  to 
demonstrate  the  properties  of  the  regular  polyhedia,  of  which  these  two 
forms  are  the  chief  t  Uoreovei,  between  theee  two,  this  among  other 
beautiful  relations  has  been  pointed  out  as  existing,  namely,  that  they 
mutually  circumscribe  each  other  in  exquisite  symmetry,  so  that  either 
by  overlying  the  other  symmetrically  gives  rise  to  a  composite  structure 
withadoublo-^all,  which  is  far  more  perfect  than  either  by  iteelf  cover- 
ing as  it  were  the  regions  in  the  other  which  are  naked  and  open  to  attack. 
If  ow  it  follows  from  the  law  of  assimilation  (which  as  to  this  matter 
has  been  long  known  to  be  the  law  of  all  chemical  and  electrical 
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action),  that  whenever  these  two,  the  dodecahedron  and  the  icosahe- 
dron,  come  into  each  other's  neighhourhood,  being  dissimiLir,  they  most 
tend  to  unite  and  unify.  Hence  we  conclude  that  a  nucleus  which  may 
be  permanently  insulated,  and  which  may  be  regarded  as  folly  indi- 
yidualised,  will  most  probably  consist  of  32  setherial  elements  unified 
into  one,  and  be  such  therefore  that,  on  being  resolved,  it  will  give  two 
polyhedra,  one  consisting  of  20,  and  one  of  12  elements  or  members. 

And  here  let  me  caution  the  reader  against  concluding  that  this 
determination  is  one  either  of  pretended  inspiration  or  of  pure  imagina- 
tion, for  that  there  is  no  evidence  in  nature  as  to  these  numbers  and 
things  at  alL  They  have  been  reached  by  a  survey  of  nature  at  first 
very  minute,  then  more  and  more  general,  to  which  the  leisure  of  a 
long  life  has  been  devoted,  till  af  last  it  has  reached  the  form  of  pure 
geometry.  And  let  the  student  cany  out  his  studies  as  he  ought  to  do, 
if  he  equal  himself  at  all  to  the  research  into  the  numbers  given  by 
chemical  analysis  and  biology,  he  will  find  these  numbers  eveiywhere 
manifesting  themselves  in  nature  either  complete,  or,  if  defective,  then 
by  an  orderly  principle  of  non-development  or  abortion.  Of  these 
numbers  some  traces  have  indeed  been  given  already  in  our  third  chapter. 
If  the  reader  will  be  pleased  to  turn  back  to  it  he  will  now  so  far  see 
the  reason  of  them. 

Meantime  let  him  not  think  the  worse  of  this  our  radical  morphological 
determination  that  I  have  not  put  this  result  as  an  inductive  inference. 
I  might  have  done  so ;  and  perhaps  such  clap-trap  might  have  made 
the  thing  popular  at  once.  But  I  have  neither  the  patience  nor  the 
time  nor  the  money  necessary  for  writing  the  large  books  which  the 
inductive  method  requires — books  which  are,  besides,  seldom  honest 
Let  us  therefore  proceed,  though  in  a  few  words,  consenting  that  they 
shall  be  for  the  future  only. 

That  which  we  have  now  obtained,  we  regard  as  the  material  element 
It  is  the  product  of  the  centrad  pressure  in  a  nebular  speck  of  aether  in 
virtue  of  which  a  definite  number  of  setherial  elements  become  confluent 
in  the  centre  into  one,  thus  constituting  a  nucleus  of  a  different  nature 
from  that  of  the  uncondensed  aether  which  still  surrounds  it  as  an 
atmosphere,  or,  as  we  may  say,  a  dynamosphere,  since  most  of  the 
phenomena  of  the  material  element  depend  on  the  action  of  this  setherial 
atmosphere. 

The  characteristic  which  attaches  to  our  nucleus  as  consisting  of  a 
greater  amount  of  substance  or  force  (for,  as  has  been  shown,  these  two 
terms  stand  related  to  each  other  merely  as  the  statical  is  related  to  the 
dynamical),  ia  that  it  is  competent  to  observe  the  law  of  assimilation  in 
the  second  degree.  The  setherial  element  itself  can  observe  it  only  in 
the  first  degree ;  that  is,  it  can  only  be  assimilated  to  other  beings  and 
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things,  and  so  represent  or  image  other  beings  or  things.  It  cannot 
bring  itself  forward.  But  this  new  element  can  assimilate  itself  to 
itself  in  its  most  important  relations ;  that  is,  in  its  relations  as  to  space 
and  time,  motion  and  rest ;  and  therefore  if  this  moment  it  be  at  rest, 
it  assimilates  itself  to  itself  in  this  respect  the  next  moment  and  the 
next,  and  so  on  for  ever,  and  thus  remains  at  rest.  K,  on  the  contrary, 
it  be  in  motion,  it  assimilates  itself  to  itself  in  this  respect  the  next 
moment  and  the  next,  and  so  on  for  ever,  and  so  it  continues  for  ever 
accomplishing  in  every  successive  moment  the  same  element  of  motion 
which  it  accomplished  in  the  first  moment,  and  therefore  it  moves  uni- 
formly forward  in  a  straight  line ;  for  an  element  of  motion  being  the 
progress  of  one  point  to  the  next  point  adjacent  to  it,  cannot  but  be  an 
element  of  a  straight  line.  Kow  what  is  this  but  the  well  known  phe- 
nomenon of  inertia,  which  is  the  acknowledged  characteristic  of  matter  *? 
And  such,  then,  is  the  principle  and  nature  of  inertia  in  our  philosophy. 
And  here  I  may  surely  ask  the  reader  whether  he  has  anything  else  to 
propose  on  this  head,  which  has  as  many  claims  to  intelligent  regard  ? 
Our  philosophy  represents  inertia  neither  as  a  singular  ultimate  or  un- 
accountable phenomenon,  nor  as  a  merely  empyrical  law,  as  is  commonly 
done,  nor  does  it  invent  a  ceaseless  and  universally  equally  rapid  rota- 
tion on  their  axis  of  all  material  elements,  as  has  been  lately  proposed 
to  account  for  their  inertia.  Kor  does  it  ignore  inertia  altogether,  as 
has  been  stiU  more  lately  done,  throwing  back  all  things  into  chaos  and 
mystery  under  the  name  of  force,  its  laws  unknown.  Our  philosophy 
merely  finds  the  phenomenon  of  inertia  as  one  of  the  thousand  con- 
sequences of  the  all-embracing  cosmical  law  of  assimilation. 

So  also  as  to  gravitation.  It  is  the  tendency  of  elements  possessing 
inertia  to  be  assimilated  as  to  the  space  or  place  they  occupy. 

So  also  as  to  elasticity  or  resilience.  It  is  the  inertia  of  form,  the 
tendency  of  an  individualised  form,  when  it  has  been  disturbed,  to 
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redintegrate  or  assimilate  itself  to  its  previous  form.  And  here  we  may 
remark  again  in  passing,  that  elasticity,  or  the  restoration  or  reproduc- 
tion of  form,  must  render  the  acting  law  of  assimilation  to  be  secular  as 
well  as  momentary.  And  thus,  then,  are  explained  also  all  the  phenomena 
of  habit,  heredity,  atavism,  &c. 

But  elasticity  ia  possessed  in  perfection  only  by  the  material  element 
itself  when  it  is  fully  invested  by  its  original  complement  of  sether. 
The  material  element  itself,  therefore,  is  the  only  species  which  is 
wholly  iutransmutable.  And  even  the  material  element,  in  common 
with  every  individualised  object  which  has  had  a  genesis  and  history, 
must  during  eternity  be  liable,  under  the  law  of  assimilation,  to  be 
resolved  again  into  the  sether  out  of  which  it  was  constructed.  Not  but 
this  regressive  operation  of  the  cosmical  law,  this  tendency  to  reversion, 
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may  be  met  by  the  unifying  and  unity-preserving  operation  of  the  same 
law.  These  two  are  everywhere  co-ordinate,  and,  in  certain  cases, 
either  may  possibly  prevail  as  the  will  of  God  may  determine.  Nor 
can  the  forthputting  of  that  will  at  any  moment  or  in  any  region  of 
space  be  viewed  as  exceptional  or  out  of  the  field  of  scienca  There  is 
no  ground  in  the  nature  of  things  for  that  contrast  of  which  one  hears 
so  much  at  present  under  the  several  designations  of  the  natural  and 
the  supernatural.  The  Divine  will  is,  indeed,  now  permissive,  now 
imperative.  But  if  by  natural  is  meant  that  which  occurs  all  inde- 
pendently of  His  will,  either  way,  then,  there  is  no  such  thing.  Then 
all  is  supernatural.  Then  the  economy  of  nature  is  one  sustained 
miracle — constant,  uniform,  and  familiar  indeed,  because  the  forth* 
putting  of  the  Divine  will  is  one  and  the  same  thing  with  the  operation 
of  perfect  intelligence,  and  such  intelligence  will  not  vary  in  its  judgment 
as  to  what  is  to  be  done  when  the  conditions  of  existence  are  the  same 
— but  still  it  is  all  miracle,  if  by  miracle  be  meant  merely  the  manifes- 
tation of  Divine  agency. 

To  ascertain  the  quantity  of  sether  or  the  number  of  setherial  elements 
involved  in  constituting  one  complete  material  element  is  quite  hope- 
less. But  not  so  hopeless  is  it  to  discover  the  mode  of  action  normal 
to  the  88therial  atmosphere,  or  at  least  that  portion  of  it  which  cor- 
responds to  the  nucleus ;  and  this  is  more  important  And  here, 
happily,  there  is  a  familiar  electric  experiment  which  will  serve  to 
illustrate,  though  rudely,  the  normal  action  proper  to  the  setherial 
atmosphere  of  the  material  element,  when  there  is  no  other  limitation 
to  its  existence  but  that  itself  exists,  and  is  called  upon  to  act  in  a 
medium  which  is  in  some  respect  dissimilar  to  the  nucleus. 

The  experiment  referred  to  is  that  which  bears  the  name  of  the 
electric  spider,  which  we  may  conceive  to  be  thus  exhibited.  Let  there 
be  a  metallic  ball,  standing  up  from  the  prime  conductor  of  an  electrical 
machine,  and  let  it  be  enclosed  in  the  centre  of  a  spherical  cage  placed 
in  connection  with  the  rubber,  and  composed  of  gauze  wire  or  otherwise, 
BO  as  to  allow  the  spectator  to  see  any  action  which  may  take  place 
within.  And  into  this  cage  let  a  number  of  small  pith  baUs  be  intro- 
duced. *  Then,  on  exciting  the  electricity  in  the  usual  way,  the  metallic 
ball  being  first  rendered  dissimilar  to  the  other  parts  of  the  apparatus 
as  to  electrical  state,  the  pith  balls  will  rush  to  it,  and  for  a  moment 
adhere  to  it.  But  becoming  speedily  assimilated  to  it,  they  will  adhere 
no  longer,  partly  because,  in  so  far  as  electricity  is  concerned,  they  are 
now  entitled  to  assert  independent  existence,  and  partly  because^  in 
being  assimilated  as  to  electricity  to  the  state  of  the  prime  conductor, 
they  are  rendered  dissimilar  to  that  of  the  rubber,  and  consequently  to 
that  of  the  surrounding  cage,  which  is  in  connection  with  the  rubber. 
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They  will  therefore  fly  o£f  from  the  ball  or  nucleus  to  line  the  cage  or 
surrounding  medium.  But  then,  again,  being  assimilated  there,  they 
will  fly  back  to  the  ball  or  nucleus  of  the  apparatus.  And  similarly 
from  that  again  back  to  the  periphery ;  and  so  on.  They  will  thus 
maintain  a  radiant  and  returning  action  between  the  nucleus  and  the 
ambient  as  long  as  electric  difference  between  them  is  maintained. 
Moreover,  if  we  conceive  that  the  metallic  ball  presents  to  its  atmo- 
sphere of  pith  balls,  distributed  symmetrically  over  its  surface,  twenty 
regions  or  points,  as  also  between  or  beneath  these  twelve  other  regions 
or  points,  these  two  sets  of  points  being  simultaneously  dissimilar  as  to 
electrical  state,  we  shall  then  have  twenty  and  twelve  of  the  pith  balls 
in  opposite  phases  of  motion  at  the  same  time.  Nay,  more,  in  that  case 
we  may  conceive  the  cage  to  be  dispensed  with  altogether,  and  each 
pith  ball  to  perform  an  excursion  with  return  to  a  point  near  its  origin 
in  the  ball  or  nucleus, — that  is,  each  to  perform  an  orbit  which  is  a 
very  eccentric  ellipse,  their  major  axis  a  continuation  of  the  radii  of  the 
central  ball  or  nucleus.  Thus  would  that  nucleus  be  surrounded  on  all 
sides  by  a  structure  in  most  rapid  motion,  more  light  or  setherial,  and 
more  transparent  or  hyaline  than  itselfl  Something  of  this  kind  we 
conceive  to  be  a  rude  representation  of  the  mode  of  action  of  a  certain 
number  at  least  of  the  setherial  elements  which  constitute  the  atmo- 
sphere or  dynamosphere  of  our  material  element.  And  if  this  material 
element  thus  acting  could  only  be  rendered  visible,  would  it  not  be  at 
once  pronounced  to  be  the  spore  or  ovum  of  some  zoophyte  or  sponge 
or  sea-weed,  surrounded  by  cilia  1  But  let  us  not  anticipate ;  rather  let 
it  not  be  forgotten  that  we  are  now  at  an  incredible  distance  from 
everything  that  is  visible.  The  interior  of  the  white  of  an  egg,  under 
the  highest  powers  of  the  microscope,  is  perfectly  hyaline,  structureless, 
and  invisible,  and  yet  in  a  single  atom  of  albumine  there  are  certainly 
not  less  than  18,000  of  the  material  elements  or  units  of  atomic  weight, 
whose  structure  and  normal  mode  of  action  when  free  we  are  now 
investigating.  The  microscope  is  no  doubt  an  assistance  to  the  naked 
eye.  But  the  step  which  it  enables  us  to  take  in  the  direction  of  the 
intimate  and  ultimate  structure  of  nature,  compared  with  what  is 
required  in  order  to  full  insight,  is  so  small  as  to  be  scarcely  appre- 
ciable. The  true  histology  of  organisms  is  one  thing,  and  their 
microscopic  anatomy  is  another.  Nevertheless,  as  has  been  already 
stated,  the  universal  dominion  of  the  cosmical  law  of  assimilation 
secures  a  certain  amount  of  homology  in  structure  and  of  analogy  in 
function  universally.  And  what  is  seen  by  the  microscope,  if  accu- 
rately observed  and  rightly  interpreted,  may  be  taken  as  a  sample  of 
what  exists  beneath  in  the  region  of  the  real  and  the  invisible.  And 
if  we  find  that  a  form  and  mode  of  action  which,  without  the  slightest 
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reference  to  the  microscope,  or  indeed  to  the  use  of  the  senses  at  all, 
has  presented  itself  to  us  as  a  product  of  rational  deduction  from  experi- 
ment or  theory,  presents  itself  also  among  the  first  individualised 
objects  yisible  under  the  microscope,  this  is  certainly  a  verification,  or  at 
least  a  good  commencement  of  a  verification  of  our  views.  No  doubt 
our  cosmic  protoplasm,  being  wholly  homogenous  and  imdifierentiated, 
is  eminently  different  &om  the  visible  protoplasm  of  the  biologist,  which 
resolves  itself  on  decomposition  into  oxygen,  hydrogen,  nitrogen,  car- 
bon, &c.  But  we  shall  afterwards  find  that  it  is  the  mother  and  nurse 
of  the  latter.  And  that  there  should  be  first  a  simple  and  homogenous 
protoplasm,  and  afterwards  a  differentiated  protoplasm,  heteroplasm,  or 
deutoplasm,  or  biogenitic  substance  functioning  similarly,  but  more  com- 
posite in  structure,  is  just  what  the  homology  of  nature  leads  us  to  expect. 

I  have  stated  that  our  material  element,  with  the  rapidly  moving 
particles  of  its  aetherial  atmosphere  functioning  normally,  could  they  be 
rendered  visible  in  the  microscope  would  be  afiSrmed  to  be  a  spore  or 
ovum,  completely  surrounded  by  vibratory  cilia.  To  this  I  may  now 
add,  that  if ,  as  in  entozoa,  or  in  the  mass  or  tissue  of  an  organism,  they 
were  so  confined  or  crowded  together  that  there  was  no  room  for  the 
play  of  the  cilia,  they  would  then  be  regarded  simply  as  nucleated  cells, 
that  is,  as  individualised  bodies  as  spherical  as  their  surroundings 
permit,  consisting  of  a  more  hyaline  or  transparent  body,  and  a  mote 
opaque  nucleus. 

In  order  to  obtain  the  radiant  and  returning  action  in  the  aetherial 
atmosphere  of  the  material  element  which  has  been  described,  we  have 
supposed  that  the  ambient  medium  in  which  the  material  element 
exists  is  simply  dissimilar  to  the  nucleus  of  the  material  element  Now 
it  is  to  be  remarked,  that  the  action  described  tends  to  assimilate  as  to 
state  the  ambient  mediimi  and  the  nucleus ;  and  when  the  action  has 
been  long  continued,  that  assimilation  must  take  place  more  or  less. 
But  of  this  the  result  must  be  a  resistance  on  the  part  of  the  ambient 
medium  to  the  excursions  which  the  aBthenal  elements  tend  to  make 
&om  the  nucleus  in  a  radiant  manner.  And  now  let  us  ask  what 
must  be  the  effect  of  this  resistance  on  the  form  of  their  excursions  1 

Here  two  cases  present  themselves.  First,  the  resistance  outwaiti 
*  may  be  of  the  same  amount  all  round  the  material  element,  whUe,  at 
the  same  time,  the  force  repelling  the  ffitherial  elements  from  the 
nucleus  is  also  of  the  same  amount  all  round.  Now  in  such  a  case  it 
appears  that  the  effect  must  be  to  poise  the  setherial  elements  at  a 
certain  distance  from  the  nucleus,  so  as  to  construct  around  it  an  ffitherial 
shell,  thus  giving  an  anticipation  of  a  simple  cell  with  a  nucleus  accord- 
ing to  the  original  conception  of  it, — that  is,  with  a  cell-wall  as  well  as  a 
nucleus  and  with  protoplasm  for  an  upfilling. 
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Secondly,  if  the  resistance  on  either  side  be  not  in  equilibrio  all 
round,  then  the  radial  action  must  be  transformed  into  spiraL  And 
thus,  according  to  our  theory,  there  is  introduced  into  nature  that  other 
kind  of  form  which,  along  with  the  sphere  and  the  straight  filament, 
appears  so  early,  namely,  the  spiral  or  wriggling  filament  in  connection 
with  a  mass  or  head  when  it  is  complete,  that  is,  the  form  of  the  sper- 
matozoon, &c. 

To  analyse  the  action  and  determine  its  morphological  product  in  this 
case  is  beyond  our  power.  But  if  the  material  element  be  imsupported 
by  others,  tins  wriggling  or  spiral  action  must  tend  to  partition  it. 
And  if  it  partition  it  symmetrically  in  reference  to  all  the  dimensions 
of  space,  and  in  the  simplest  manner  possible,  it  would  break  it  up 
into  four  individualised  objects,  each  with  a  spiral  or  wriggling  tail, 
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and  a  head  consisting  of  —   =  8  elements,  constituting  an  unity  which 

might  be  said  to  consist  of  aether  on  its  way  to  matter.  And  this  may 
perhaps  be  admitted  to  be  not  a  bad  ideal  of  that  mysterious  element 
by  the  development  of  which  the  male  sex  is  characterised,  and  to 
which  such  intense  interest  attaches. 

Here,  then,  we  see  how  an  individualised  object  which  has  completed 
itself,  and  attained  to  the  spherical  in  form  and  structure,  may  continue 
to  exist  by  partitionment  (as  also  possibly  by  aggregation),  and  take  a 
fresh  start  and  commence  a  new  cycle  of  activity  again. 

And  by  considering  a  combination  of  the  two  we  obtain  a  theory  of 
impregnation.  The  unimpregnated  ovule  or  ovum  is  a  product  of  most 
mature  action  and  an  eminently  spherical  structure.  It  is  therefore 
well  suited  for  repose  for  any  period  of  time,  in  the  ovary  of  the 
parent,  or  wherever  it  may  have  been  constructed.  But  when  a  form 
with  a  defective  head  and  a  spiral  or  wriggling  tail  (an  antherozoon  or 
spermatozoon)  comes  in  the  way,  as  it  must  tend  to  do,  its  form  being 
so  dissymmetrical  and  consequently  so  active ;  then  these  two,  the  ovum 
and  the  impregnating  element,  being  so  dissimilar,  must  tend  to  unite 
with  force  and  interpenetrate,  and  so  to  disturb  the  symmetrical  and 
reposing  structure  of  the  ovum  and  introduce  a  dissymmetrical  part 
instead — a  part  which  must,  however,  as  an  ovum  continue  to  mirror 
the  maternal  genesis,  and  as  changed  by  the  impregnating  matter  of  the 
male,  must  also  mirror  the  paternal  genesis,  and  which,  therefore,  during 
that  evolution  on  which  its  dissymmetry  insists  must  represent  both 
parents. 

There  is  yet  another  case  as  to  the  ambient  medium  which  requires 
to  be  taken  into  account  by  us.  In  a  word,  that  medium  may  be 
concrete  as  well  as  fluid.  The  material  element  hitherto  free  may,  for 
instance,  come  into  contact  with  the  wall  of  the  containing  vessel,  as  a 
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spore,  &c. ,  or  may  fall  to  the  bottom  or  adhere  to  some  neighbouring  solid. 
What  then,  let  us  ask,  will  be  the  mode  of  action  which  will  ensue  in 
our  material  element  in  such  a  case  ?  To  this  the  answer  plainly  is, 
that  if  the  concrete  with  which  it  comes  into  contact  be  in  a  similar 
state  with  itself  it  will  spring  off  from  it  and  regain  its  liberty  and  nor- 
mal mode  of  action  again.  But  if  the  concrete  be  in  a  dissimilar  state, 
then  the  ciliated  or  tentaculated  form  will  adhere  to  it.  And  the 
aetherial  elements  on  the  side  of  contact,  instead  of  continuing  to  play 
in  excursions  to  and  fro,  as  formerly,  will  take  on  the  character  of  root 
or  foot,  while  those  only  on  the  opposite  region  will  continue  to  act 
freely.  And  have  we  not  here  the  type  of  the  ciliated  spore  now  settled 
in  order  to  commence  development  as  hydrozoon,  sponge,  or  algal 

Now,  while  it  is  developing,  the  law  of  symmetry  and  sphericity,  how- 
ever much  resisted  by  hereditary  structure,  adhesions  or  incident  forces, 
must  still  be  operating.  As  growth  and  development  proceed,  there- 
fore  (1)  a  constantly  recurring  tendency  to  individuation  must  manifest 
itself,  the  object  as  it  grows  must  tend  to  grow  multiple  or  to  be  a 
community ;  and  (2)  this  tendency,  when  aided  by  the  law  of  symmetry, 
may  often  succeed  in  disengaging  from  the  growing  individual,  sym- 
metrical animated  portions  having  the  aspect  of  completed  individuals, 
though  not  really  so.  Now  of  this  is  there  not  a  beautiful  illustration 
in  the  production  of  medusoids?  &c.  That  the  same  individual  should 
prove  to  be  multiple  sucessively  instead  of  simultaneously,  and  poly- 
morphous as  to  type,  and  in  successive  epochs  of  its  existence  stand 
still  without  change  of  form  for  a  time,  the  individual  thus  simulating 
several  individuals  of  various  orders,  and  exhibiting  what  has  been 
called  "  alternate  generations,"  is  not  wonderful  It  is  merely  a  serial 
manifestation  of  that  variety  which  nature  usually  displays  simul- 
taneously and  co-ordinately. 

But  here  we  are  postulating  growth  and  development  for  which  the 
necessity  has  not  yet  arisen,  nor  has  any  provision  been  made.  Let  us 
not,  therefore,  proceed  in  this  line  any  further  at  present,  but  rather 
enquire  what  functions  of  animated  nature  the  action  of  the  material 
element  itself  prefigures  and  under  the  law  of  assimilation  must  deter- 
mine. To  find  a  place  for  growth  we  must  have  a  composite  body,  and 
not  a  single  material  element  to  start  from ;  and  to  have  development 
in  the  systematic  or  specific  sense  of  the  term  at  least  we  must  have 
an  ancestry  of  some  kind. 


CHAPTER  IX. 

OF  ELEMENTAL  RESPIRATION  AND  EXHAUSTION. 

The  material  element,  as  it  has  been  conceived  in  the  preceding  pages, 
is,  on  the  principles  there  advocated,  a  very  perfect  thing.  It  is  iso- 
metrical  in  form,  and  therefore  fulfils  already  the  law  of  symmetry  so 
that  no  continued  action  of  that  law  will  induce  any  change  upon  its 
form.  And  yet  it  is  differentiated  in  structure,  so  that  it  is  preserved 
by  the  law  of  differentiation  (the  maintainer  of  the  concrete  state)  horn 
that  tendency  to  partitionment  or  dissolution  which  belongs  to  the 
isometrical  when  it  is  homogeneous.  The  material  element,  therefore, 
possesses  the  morphological  conditions  requisite  for  its  continuance  in 
existence  for  the  greatest  length  of  time. 

Still  that  length  of  time,  however  great,  can  only  be  a  very  long 
time.  The  material  element  having  had  a  beginning  in  time  cannot 
spontaneously  exist  for  eternity.  For,  whatever  its  solidarity  at  the 
present,  or  at  any  moment,  a  thing  which  consists  of  particles  which 
were  once  discrete,  must,  under  the  law  of  assimilation  acting  in  rela- 
tion to  time,  and  known  as  the  phenomenon  of  reversion,  be  liable  to 
resolution  into  its  primordial  elements  again.  Whenever,  in  reference 
to  such  composite  being  or  thing,  an  analytical  phase  of  existence  pre- 
vails over  the  synthetic,  that  being  or  thing  must  tend  to  repeat  its 
previous  history  backwards,  and  to  be  resolved  into  its  previous  ele- 
ments. 

And  so  with  the  material  element  itself.  And  in  this  perhaps  there 
may  be  the  cause  of  phenomena  which  are  at  present  a  mystery  in 
science.  Thus  if  the  analytic  phase  of  action  were  to  overtake  the 
material  element  suddenly,  as  by  some  rapid  change  of  situation  or  of 
heat  or  of  electricity,  &c.,  then  in  the  lighting  up  perhaps  for  a 
moment  of  a  speck  of  phosphorescence  with  an  inaudible  explosion, 
that  element  would  resolve  itself  into  the  matter  of  light  again.  And 
if  this  were  to  happen  on  the  great  scale,  in  the  upper  regions  in 
connexion  with  our  globe,  then  possibly  in  the  absence  of  sun-light 
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faint  meridional  or  equatorial  lines  of  light  such  as  those  of  the  Aurora 
might  be  seen  even  by  such  eyes  as  we  posses&  And  in  the  celestial 
spaces  there  might  possibly  be  phenomena  like  those  exhibited  by 
comets'  tails.  If  again  the  analytic  phase  of  action  were  not  sudden 
but  sustained,  then  there  might  be  expected  the  slow  yaporisation  of  the 
nucleus  of  the  material  element  into  sether,  having  its  issue  in  the  com- 
plete disappearance  of  the  nucleus.  And  thus  there  might  be  pheno- 
mena of  which  we  are  reminded  when  we  think  of  what  happens  to  the 
nucleus  of  a  comet  when  near  its  perihelion,  or  to  a  living  cell  when 
its  function  is  nearly  being  completed. 

But  this  case  calls  for  a  more  special  consideration.  We  have  seen 
that,  in  all  but  a  single  instance,  the  material  element  in  virtue  of  its 
normal  action  must  be  subject  to  a  nucleus-attenuating  action  which 
must  be  regarded  as  quite  normal  to  it.  The  exceptional  case  occurs 
when  the  medium  in  which  the  material  element  exists  is  of  the  same 
nature  as  the  nucleus  of  that  element.  When  that  is  the  case,  then 
indeed  the  setherial  particles  constituting  the  dynamosphere  of  the 
material  element,  after  having  been  charged  under  the  law  of  assimila- 
tion with  a  material  aura  by  their  descent  upon  the  material  nucleus 
and  contact  with  it,  and  after  that  descent  and  contact  repelled  by  it  in 
virtue  of  having  been  assimilated  to  it,  will,  after  having  completed  an 
excursion  to  a  certain  extent  outwards  from  the  nucleus,  experience 
repulsion  from  the  medium  beyond  also,  that  being  also  similar  to  them- 
selves. And  thus  they  will  be  balanced  there  by  a  repulsion  both 
from  the  inside  and  the  out,  and  so  they  will  form  a  materialised 
spherical  setherial  shell  or  cell  around  the  nucleus.  The  material 
element  as  to  its  natural  quick  action  will  be  brought  to  a  state  of  re- 
pose, and,  as  we  may  say,  it  will  be  encysted  or  exist  in  a  state  of 
hybernation.  And  here  are  we  not  called  upon  to  observe  the  prefiguia- 
tion  of  phenomena  of  the  same  nature  in  the  animal  kingdom,  which 
have  indeed  been  already  noticed  1  But  what  we  have  now  specially 
to  remark  is  this,  that  in  this  induction  of  the  encysted  or  hybemating 
state  there  is  neither  new  life  nor  loss  to  the  material  element  That 
element  is  as  strong  and  is  indeed  all  that  it  was  at  first,  but  it  is  no 
stronger  nor  more.  It  merely  exists  in  a  state  of  tension  representative 
of  the  previous  action  which  threw  it  into  that  state. 

But  what  if  the  ambient  medium  be  non-material,  which  is  the  fact 
In  this  case  plainly  the  state  of  tension  induced  ia  the  material  element 
must  be  relieved.  The  particles  constituting  the  shell  or  cyst  of  the 
liybemating  or  encysted  structure  being  now  dissimilar  to  the  medium 
beyond,  will  impart  their  material  change  to  it ;  and  being  thua  ren- 
dered truly  aetherial  organs  themselves^  they  will  descend  upon  the 
nucleus  whence  they  had  been  raised,  and  the  initial  state  will  be 
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restored.  And  now  receiving  from  the  nucleus  a  material  change  again, 
they  will  be  thrown  off  as  before.  Of  this  charge  again  being  relieved 
by  the  non-material  medium  beyond,  they  will  descend  upon  the  nucleus 
as  before ;  and  so  on,  fulBlliug  the  reciprocating  action  which  was  de- 
scribed in  last  chapter.  Here  then  we  see,  looking  to  this  action  so 
far  at  least  as  it  has  been  described,  that  it  must  be  exhaustive  of  the 
material  character  of  the  nucleus ;  for  every  successive  excursion  of  the 
aBtherial  elements  which  constitute  the  dynamosphere  of  the  material 
element  carries  off  into  the  ambient  medium  a  material  aura,  while 
nothing  of  the  kind  comes  down  in  return.  The  longer  this  action 
continues^  therefore,  the  more  must  the  nucleus  of  the  material  element, 
considered  as  a  materialised  organism,  be  attenuated.  In  what  way  this 
secular  attenuation  of  the  nucleus  of  the  material  element  shall  manifest 
itself  it  is  not  easy  to  discover.  It  can  scarcely  be  otherwise  than  in  a 
relaxation  of  that  unity  and  confluence  of  the  setherial  units  constituting 
the  nucleus  which  makes  them  to  be  non-astherial  or  material 

But  before  forming  conclusions  as  to  this  matter  it  is  necessary  to 
call  to  mind  that  the  action  of  the  law  of  assimilation  is  always  reci- 
procal If  the  aetherial  elements  in  their  excursions  from  the  nucleus 
of  the  material  element  impart  a  material  charge  to  the  medium  or 
region  beyond,  that  being  of  necessity  such  as  to  be  a  recipient  of  such 
a  charge^  it  is  to  be  remembered  that  the  same  elements  in  their  descent 
upon  the  nucleus  must  impart  to  it  in  return  some  kind  of  equivalent 
derived  &om  that  region  beyond,  l^ow,  what  can  this  bel  It  has 
already  appeared  that  it  must  be  non-materiaL  Is  it  then  merely  and 
purely  setherial  1  What,  if  all  the  aether  in  the  celestial  space  considered 
is  already  appropriated  as  belonging  to  the  material  elements  which 
possibly  crowd  that  region,  is  there  nothing  above  and  beyond,  that  can 
help  us  out  of  the  conception  of  a  broken  or  half  fulfilled  law  1  What 
is  wanted  to  fulfil  that  law  is  the  existence  of  a  power  or  energy  above 
and  beyond  the  sether  or  medium  of  light  of  a  non-material  nature,  or 
rather  of  a  nature  existing  in  contrast  with  matter.  What  then  can  it 
be  1  To  caU  it  immaterial  or  spiritual  would  be  merely  to  introduce 
terms  which  are  at  present  voted  to  be  unscientific.  But  this  is  certain, 
that  by  whatsoever  name  it  be  called,  it  must  be  a  power  or  energy,  for 
nought  else  is  conceivable  by  us  as  capable  of  an  objective  existence. 
Let  us  content  ourselves  then  with  saying  that,  in  exchange  for  a  series 
of  losses  of  its  materialism,  by  the  unceasingly  reciprocating  action  of  the 
setherial  elements  of  its  dynamosphere,  the  material  element  is  all  the 
time  receiving  from  beyond  and  above  itself  corresponding  accessions  of 
non-material  energy  or  power.  And  with  this  the  mere  physicist^  if  he 
is  determined  to  continue  such,  must  be  contented  as  a  last  word.  His 
distribution  of  the  sciences,  and  his  proposed  isolation  of  physics  from 
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all  that  is  above  and  beyond,  calls  out  "  stop  "  to  the  train  of  thought 
if  it  ventures  on  the  next  word,  for  that  word  belongs  to  the  sphere  of 
theology.  Kevertheless,  let  it  be  stated  here  that  this  sustained  supply 
of  non-material  energy  which,  it  thus  appears  according  to  our  views, 
inflows  into  the  material  system  from  above  and  beyond  the  aetherial 
medium  or  realm  of  light,  is  and  can  be  nothing  else  than  the  sustained 
operation  of  the  ever-acting  will  of  the  ever-living  Creator  of  all,  not  in 
word,  but  in  power,  at  once  natural  and  supernatural — natural^  inas- 
much as  the  exclusion  of  mistakes  and  of  all  need  for  alterations 
and  improvements  implied  in  His*  perfect  intelligence  from  the  flrst^ 
gives  rise  to  uniformity  in  phenomena  when  the  conditions  of  existence 
are  the  same  along  the  whole  stream  of  time ;  supernatural^  inasmuch 
as  the  whole  material  system  is,  according  to  this  view,  not  wholly  self- 
contained  and  dependent  on  itself  alone — ^not  merely  a  timepiece  inex- 
orably unwinding  and  winding  up  itself  again  mechanically  without  the 
possibility  of  any  departure  £rom  what  was  set  at  the  beginning — not  a 
finished  web  in  a  show-room,  but  a  web  still  in  hand,  still  in  progress 
under  the  eye  of  the  designer.  Hence  follow  the  doctrines  (1)  that 
there  is  both  a  general  and  a  particular  providence;  (2),  that  prayer 
for  physical  change  is  not  unreasonable,  and  may  be  granted  without 
what  is  commonly  called  miracle ;  and  (3),  that  what  history  records 
as  well-attested  miracle  may  enter  into  the  normal  or  scientific  con- 
ception of  the  material  economy. 

But  to  return  to  the  purely  physical  conceptions  of  this  chapter  and 
the  preceding,  have  we  not,  let  us  ask,  in  the  normal  reciprocating  action 
of  the  dynamisphere  of  the  material  element,  and  the  continued  ascent 
of  something  material  from  its  centre  or  interior  to  the  ambient  medium 
above  and  beyond,  and  the  descent  from  that  medium  towards  the 
centre  or  interior  of  the  material  element  of  something  of  an  opposite 
nature — ^have  we  not  in  this,  let  us  ask,  a  striking  prefiguration  of  the 
functions  of  respiration  as  it  actuates  the  whole  animal  kingdom  and 
ourselves  ?  Thus  an  animal,  in  so  far  as  it  consists  of  living  matter, 
may  be  regarded  as  an  aggregate  of  aeriform  particles  retained  in  the 
concrete  state  by  the  fixing  power  of  carbon,  which  is  one  of  the  most 
fixed  of  all  the  elements,  and  as  we  may  say,  the  most  eminently 
material*     Considering  an  animal  then  as  primordially  represented  by 

*  Those  readers  who  are  acquainted  with  the  previous  parts  of  this  work  (P.  IL 
p.  67,  P.  III.  p.  74)  will  grant  how  suitably  among  all  elemental  molecules  carbon 
may  be  chosen  as  the  representative  of  what  is  pre-eminently  material,  and  how 
curiously  an  atom  of  diamond  may  represent  the  nucleus  of  the  material  element 
itself,  as  it  has  been  here  conceived.  Thus  it  has  been  seen  that,  according  to  our 
views,  that  nucleus  consists  of  thirty-two  cetherial  elements  confluent  into  one. 
Our  method  which  enables  us  to  deduce  the  specific  gravity  of  solids,  and  when 
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one  material  element,  i^e  carbon  in  that  animi^  will  represent  the  nucleus 
of  that  element.  Moreover,  though  the  animal,  as  a  whole  and  to  the 
eye,  seems  a  concrete,  yet  it  is  well  known  that  in  every  case  of  life  there 
is,  and  in  order  to  life  there  must  be,  a  sustained  interchange  of 
dissimilar  particles,  one  set  coming  in,  as  we  may  say,  the  other  going 
out — ^not  dissimilar,  indeed,  when  reduced  to  terms  of  greatest  sim- 
plicity. In  their  ground  these  particles  are  both  the  same.  Oxygen  is 
the  moving  element  in  both  cases,  but  with  this  difference,  that,  when 
going  out  from  the  animal,  instead  of  a  merely  material  aura,  which  is 
the  charge  of  the  aetherial  element  when  going  out  from  the  nucleus  in 
the  single  material  element,  the  oxygen  in  this  phase  of  its  action,  when 
leaving  the  respiratory  apparatus,  is  charged  with  carbon ;  while  pre- 
vious to  its  descent  again,  or  the  returning  phase  of  action,  it  has  reco- 
vered its  previous  qidckness — a  quickness  which  has  gained  for  it  such 
names  as  vital  or  empyreal  air.  It  has,  in  fact,  in  the  meantime  deposited 
its  carbon  in  another  medium  outside  the  animal  kingdom  altogether, 
giving  to  nature  the  vegetable  kingdom  or  adding  to  it. 

Here,  then,  we  are  now  able  to  understand  fully  the  necessity  of  sus- 
tained respiration  in  order  to  the  continuance  of  animal  life.  The  fact 
has  been  known  time  immemorial.  It  has  also  been  known  for  long 
that  respiration  removed  carbon  from  the  system,  and  that  it  was  this  ele- 
ment which,  if  left  in  it,  speedily  produced  deatk  But  it  was  not  known 
why  carbon  if  thus  left  should  prove  so  speedily  fatal.  And  here  let 
us  state  that  reason  which  now  appears,  as  it  may  sometime  hereaftei 
lead  to  a  complete  theory  of  poisona  The  function  of  carbon  in  the 
organism  is  to  bolt  the  aeriforms  (common  and  ammoniacal  vapours) 
together,  and  so  far  to  fix  them  as  to  prevent  life  from  being  quite 
ephemeral.  But  while  it  holds  some  particles,  it  must  let  others  go, 
for  life  implies  a  continual  exchange.  To  be  wholly  fixed  is  to  be  dead. 
Carbon,  the  fixing  element,  therefore,  when  in  excess  in  the  oiganism 
in  that  state  (probably  of  single  atoms)  in  which  it  fixes,  must  make 
for  death,  and  when  in  excess  in  the  "  noeud  vital "  must  destroy  life. 

But  respiration  not  only  carries  off  the  effete  and  poisoning  carbon 
atoms.     In  doing  so  it  generates  such  heat  as  the  renovation  of  the 

that  has  been  ascertained  by  the  balance,  to  deduce  from  the  erperiment  the 
strncture  of  the  molecule,  leads  to  the  inference  that  the  least  atom  of  diamond 
consists  of  just  thirty-two  atoms  of  carbon  (the  same  being  the  case  with  other 
fixed  or  reposing  substances,  such  as  gold  and  silver).  Thus  forming  these  atoms 
of  diamond  into  the  usual  dodecatomic  molecules  to  bring  the  unit  volume  of  the 
substance  into  relation  with  the  aqueous  standard,  we  obtain — 
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organism  requires.     It  gives  moistiire  also  to  the- tissues.     In  a  word,  it 
does  more  for  us  than  can  be  told. 

But  it  is  to  be  remarked  also,  that  while  respiration  is  a  vitalising 
and  an  energising  process,  it  cannot  but  be  also  an  attenuating  and  an 
emaciating  prpcess.  If  the  concrete  state  and  a  certain  mass  of  organ- 
ism be  essential  to  the  well-being  of  an  animal,  as  we  know  it  is,  then 
respiration  brings  with  it  an  evil  as  well  as  a  good,  for  it  is  always 
carrying  off  matter  from  the  organism.  How  then,  let  us  ask,  is  this 
good  retained,  while  the  evil  is  met  and  superseded  ?  Plainly  the  evil 
wiU  be  met,  if  the  matter  breathed  away  by  the  animal  can  be  reduced 
to  the  concrete  state  again,  in  such  a  form  that  it  may  feed  respiration 
anew,  and  thus  render  this  function  continuous  and  circular.  Now 
this  is  precisely  what  is  done  in  the  economy  of  nature.  The  vital  or 
empyreal  air  of  the  atmosphere,  after  having  been  breathed  and 
chaiged  with  the  carbon  of  which  it  has  relieved  the  animal,  and  now 
bearing  the  expressive  name  of  choke  damp,  retains  so  much  of  the  fixing 
character  of  carbon  and  the  parasitic  nature  of  oxygen,  which  axe  its 
constituents,  that  it  tends  to  settle  on  the  surface  of  the  soil  and  on  the 
foliage  of  plants,  and  to  give  up  its  carbon  there  to  perform  in  the 
vegetable  kingdom  the  same  function  as  it  had  already  performed  in 
the  animal  kingdom,  that  is,  to  fix  and  to  build  up  into  somewhat  stable 
tissues,  particles  whose  cohesion  otherwise  would  be  wholly  ephemeral 
at  all  but  the  lowest  temperatures.  Now  these  vegetable  tissues,  when 
not  too  stable,  are  such  that  animals  delight  in  taking  them  into  the 
interior  of  their  bodies  or  stomachs,  and  there  they  are  assimilated  to 
their  tissues.  Thus  is  the  attenuation  inevitably  attaching  to  respiration 
beautifully  remedied.  Nor  is  there  any  want  of  vital  air  to  carry  life  on 
as  before.  The  breathed  air  having  given  up  its  carbon  to  the  soil  or 
foliage,  is  now  vital  air  again,  and  resumes  its  place  in  the  atmosphere 
as  fit  as  ever  (at  least  after  a  dance  in  the  sunbeam),  for  descending 
on  or  into  the  animal  and  enabling  it  to  breathe. 

Thus  is  the  vegetable  kingdom  co-ordinate  with  the  animal  kingdom, 
and  its  complement.  The  two  taken  together,  with  the  atmosphere 
around,  and  the  sunbeam  playing  upon  both,  form  a  complete  self- 
sustaining  cii'cle.  But  the  fact  that  itniTnulH  and  respiration  existed  be- 
fore vegetable  matter  required  that  animals  should  be  so  constructed 
that  they  could  feed  upon  each  other  also ;  and  hence,  manifold  com- 
plications. Moreover,  ammoniacal  vapour,  which  is  no  less  essential 
than  common  vapour  to  constitute  living  tissue,  when  it  encounters 
loose  atoms  of  carbon,  and  undergoes  decomposition,  is  not  capable  of 
the  aeriform  state.  Hence,  to  the  respiratory  system,  an  ureal  system  re- 
quired to  be  added.  In  all  food  also,  there  are  some  unassimilable  parts, 
and  hence  a  faecal  system  was  also  required.     But  these  facts  do  not 
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bnlong  to  the  intention  of  the  creation,  but  to  the  inevitable  limitations 
under  which  alone  any  design  could  be  carried  out  which  involved  the 
existence  and  action  of  forms  and  forces  in  limited  portions  of  space 
and  time.  The  material  element  itself  is  rather  a  foreseen  and  a 
divinely  regulated  thing,  than  a  freely  willed  and  primary  creation. 
Spirit,  that  which  is  capable  of  thought  and  feeling,  is  the  original 
and  elect  object.  Body,  that  which  is  wholly  apathetic,  is  rather  of  the 
nature  of  a  chemical  precipitate  in  creation,  giving  grand  and  beautiful 
phenomena  no  doubt,  and  therefore  sanctioned,  but  still  as  compared 
with  spirit,  only  a  cloud  in  the  azure. 

I  cannot  conceal  from  myself  how  completely  these  views  stand  in 
contrast  with  all  that  is  currently  believed  at  present  by  many  to  whom 
the  name  of  scientific  on  the  one  hand  and  of  religious  on  the  other  is 
accorded ;  and,  of  course,  I  must  take  kindly  the  disapprobation  of  both. 
How  many  hold  at  present  that  some  one  dead  thing  called  **  matter 
and  force,"  acting  blindly  and  pnly  mathematically  at  first,  is  the  sum 
of  all  reality — thought  and  feeling  being  merely  a  transient  efi^orescence 
of  **  matter  and  force"  when  it  has  come  to  exist  in  a  certain  state, 
nervous  ganglion,  namely !  JS'ow,  to  such  a  scheme  of  the  universe,  the 
views  here  advocated  stand  diametrically  opposed,  and  are  indeed  its 
complete  inversion  and  deniaL  From  philosophers  of  this  school, 
therefore,  these  views  will  receive  no  quarter,  and  as  the  kindest  treat- 
ment will  be  ignored  as  long  as  possible.  !Nor  will  they  be  more  con- 
genial to  many  religious  men  who  simply  take  for  granted,  without 
consideration,  that  the  Divine  omnipotence  implies  power  to  realise  or 
substantialise  immediately  and  independently  every  idea  be  what  it  may, 
provided  only  it  be  not  essentially  contradictory  or  self-destructive.  But 
plainly  such  a  conception  of  creation,  in  order  to  be  accurate,  requires 
to  be  specialised.  Existence  implies  all  its  conditions.  That  which  is 
to  occupy  limited  portions  of  space  cannot  but  have  a  form  of  some  kind. 
It  must  therefore  fall  under  the  conditions  which  the  science  of  form, 
geometry,  imposes.  Not  that  this  science  is  anything  that  exists  abso- 
lutely or  adversely  to  the  Divine  power.  On  the  contrary,  in  so  far  as 
it  is  true  and  perfect,  geometry  is  merely  the  expression  of  the  Divine 
power  acting  as  intelligence  wheir  contemplating  limited  portions  of 
space  and  time,  that  is,  when  looking  into  a  field  which  is  also  its  own, 
and  without  which  it  is  not  possible  to  conceive  how  it  could  be  at  all ; 
for  space  is  not  what  an  over-keen  analysis  gives  it — a  merely  subjective 
phenomenon,  a  dissolving  view.  Space  is  the  eternal  co-ordinate  of  the 
omnipresence  of  the  Deity,  objective  as  well  as  subjective ;  and  man 
owes  his  subjective  hold  of  it,  as  usual,  to  the  cosmical  law  of  assimila- 
tion. 


CHAPTER  X, 

OF  ALIMENTATION — ITS  MODES  AND  UNAVOIDABLE  LIMITS. 

Tf  the  material  element  was  brought  into  existence  by  a  process  of  de- 
velopment, a  process  which' took  time  to  accomplish,  and  that,  the 
synthesis  of  particles  which  previously  existed  separate  and  individual- 
ised, then  under  the  cosmical  law  of  assimilation  acting  as  to  time,  that 
is,  the  familiar  law  of  reversion,  it  must  be  liable  to  resolution  into  its 
setherial  constituents  again.  In  the  preceding  chapter,  indeed,  the  func- 
tion has  been  shown  by  which  this  law  will  be  fulfilled,  and  by  which 
the  material  element  must  tend  to  repeat  its  own  history  backwards, 
and  su£fer  dissolution — or  rather,  let  us  say — ^be  resolved  into  that  more 
perfect  state  of  being  in  which  it  existed  previously,  namely,  pure  aether 
or  the  matter  of  light. 

But  we  are  not  to  infer  from  this  that  the  material  universe  contains 
in  its  own  nature  the  seed  of  its  own  extinction.  Those  setherial 
elements  which  have  once  entered  already  into  the  structure  of  a 
material  element  must,  though  now  existing  separately,  tend,  when  the 
ebbing  of  the  analytic  force  allows,  under  the  same  law  of  assimilation, 
to  reconstruct  a  material  element  again.  And  thus  in  different  regions 
of  nature  the  dissolution  and  the  genesis  of  matter  will  be  concurrent 
and  equivalent,  and  the  quantity  of  matter  or  of  force  in  the  universe 
as  a  whole  will  be  conserved,  as  Leibnitz  long  ago  maintained,  and  as 
modem  physicists  have  made  some  feeble  attempts  to  demonstrate. 

Such,  then,  is  our  conception  of  the  material  element  as  to  durability. 
It  is  naturally  very  long  lived,  but  it  is  not  naturally  everlasting.  In 
fact,  already  even  in  the  material  element  itself  the  periodicity  of 
nature  has  commenced.  In  the  cosmical  law  when  viewed  as  acting  in 
time  upon  that  which  lives  and  moves  and  has  its  being  in  time,  the 
dissolution  of  the  body  of  the  individual  and  its  reconstruction  or  resur- 
rection are  already  preluded. 

We  have  seen  in  the  last  chapter  the  mode  of  action — preluding 
respiration — by  which  the  nucleus  or  body  of  the  material  element  is 
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attenuated  or  emaciated  and  brought  towards  dissolution.  And  now, 
let  us  ask.  Does  the  economy  of  nature  present  us  with  no  equivalent 
action  which  shall  he  correspondingly  conservative  of  the  individual  ? 
While  breathing  away  its  substance  into  the  ambient  medium,  does  the 
economy  of  nature  present  no  alimentary  provision  ?  Yes ;  this  also  the 
same  cosmical  law  provides.  As  soon  as  protoplasmic  organisms  of  dis- 
similar ages,  though  otherwise  identical,  come  into  the  same  field,  those 
which  were  there  before,  and  have  lived  longest  in  it,  must  go  to  those 
which  have  been  more  lately  introduced.  For  in  proportion  as  they  have 
lived  longer  they  have  breathed  longer,  and  so  been  rendered  materially 
weaker  than  the  younger  ones.  But  in  being  rendered  weaker  they  have 
at  the  same  time  been  rendered  dissimilar.  In  virtue  of  their  dissimi- 
larity, therefore,  the  two  will,  under  the  law  of  assimilation,  t^nd  to 
unite.  And  the  mode  of  their  union  must  be  this,  that  the  weaker 
shall  succumb  to  the  stronger.  The  stronger  shall  assimilate  the  weaker 
more  or  less,  and  so  feed  upon  it  But  here  three  modes  of  feeding 
present  themselves,  which,  according  as  the  one  or  the  other  takes  place, 
must  be  productive  of  very  different  phenomena  in  nature. 

I.  The  dissimilarity  between  the  two  individuals  which  leads  to  their 
approach,  may  be  such  that  their  union  is  only  a  transient  concurrence, 
and  results  not  in  their  complete  reciprocal  assimilation  and  their 
unification,  but  in  the  construction  between  them  of  a  reciprocally 
assimilated  morsel,  ovum  or  embryo,  which  ultimately  separates  and 
sets  up  in  nature  as  a  representative  of  both.  The  feeding  in  this  case 
is  that  implied  in  sexual  function. 

U.  The  dissimilarity  between  the  two  organisms  or  cells  may  be 
such  that,  after  having  met  in  juxtaposition,  one  or  other,  or  both,  are 
no  longer  capable  of  maintaining  an  individualised  and  separate  exist- 
ence, while  yet  neither  is  so  powerful,  compared  with  the  other,  as  to 
assimilate  it  entirely  and  absorb  it  into  itself.  Hence  there  result  in 
this  case  not  the  genesis  of  ova  and  embryos,  but  the  growth,  composi- 
tion, and  differentiation  of  organisms,  and  in  fine,  under  the  laws  of 
morphology,  all  the  variety  of  species  in  nature  which  enter  into  the 
original  design  of  the  Creator,  as  embodied  in  the  material  element  itself. 

TIL  The  dissimilarity  between  the  two  may  be  such  that  the  one  is 
powerful  enough  completely  to  appropriate  the  other,  to  digest^  and  to 
assimilate  it,  adding  it  in  separate  particles  to  its  own  organism  when- 
ever such  particles  are  wanted  for  redintegrating  its  organisation,  restor- 
ing its  energy,  and  rendering  its  life  enjoyable.  In  this  case,  then,  we 
have  a  supply  of  food  and  alimentation  as  commonly  understood. 

l^ow,  in  all  this  there  is,  I  apprehend,  nothing  that  is  calculated  to 
disturb  theodicy.  On  the  contrary,  is  there  not  very  much  to  admire, 
and  for  which  all  nature,  so  to  speak,  should  be  thankful)    This  must, 
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I  think,  be  frankly  admitted.  But  if  bo,  then  there  is  no  room  for  in- 
sinuating intellectual  or  moral  dissatisfaction  with  things  as  they  exist 
in  nature,  when  nature  is  regarded  in  a  theistical  point  of  yiew.  There 
is  no  room  for  apprehending  or  insinuating  that  nature  cannot  he  the 
creation  of  a  benevolent  Being  on  account  of  that  struggle  for  existence 
which  nature  undoubtedly  displays,  and  the  fine  organisation  of  the 
carnivora  and  other  feeders  on  animals.  That  there  should  be  a  struggle 
for  existence,  shows  that  existence  is  felt  to  be  a  desirable  thing,  or  a 
good,  and  so  far,  therefore,  the  gift  of  a  good  Being.  And  as  to  feeding 
upon  animals,  and  no  doubt  depriving  them  of  their  life  in  doing  so, 
how  could  it  be  otherwise,  since  food  must  be  had,  and  as  yet,  according 
to  our  conception  of  nature  in  its  rise,  there  is  nothing  but  protoplasm 
or  animal  matter  to  feed  upon )  If  it  be  suggested  that  some  animals 
might  have  been  made  to  feed  upon  other  animals  without  killing 
them,  this  is  to  advocate  the  substitution  of  epizoa  and  entozoa  instead 
of  free  animal-feeders,  which  few  would  be  disposed  to  insist  upon  as  an 
improvement.  If  it  be  asked,  why  all  animals  might  not  have  been 
made  to  feed  upon  earth  as  many  worms  seem  to  do,  it  must  be  remem- 
bered that  as  yet,  when  a  sentient  creation  as  a  maximum  had  to  be 
designed,  there  was  no  place  for  earth,  though  it  had  been  possible  to 
make  animals  such  that  they  could  assimilate  earth. 

But  why,  it  may  be  said,  were  not  all  animals  made  so  as  to  be  vege- 
table-feeders 1  To  this  the  answer  is,  that  according  to  our  conception 
of  the  cause  of  creation  this  was  impossible;  if  creation  is  to  teem  with 
a  maximum  of  sentient  life  from  the  first,  vegetable  life  can  only  be 
subsequent  to  animal  life.  And  that  it  really  is  so,  the  actual  observa- 
tion of  nature,  even  in  the  present  epoch  of  nature,  fully  verifies.  It  is 
quite  in  vain  to  look  for  vegetable  food  to  sustain  the  animal  life  with 
which  the  depths  of  the  ocean  are  now  known  to  be  carpeted,  or  infu- 
sorial animalcules,  or  indeed  the  animal  kingdom  anywhere  in  its  rise. 
Besides,  the  structure  of  the  living  vegetable  element,  the  primordial 
article,  shows  that  it  is  more  highly  elaborated  than  the  protoplasmic 
animal  cell.  It  is  as  perfect  and  it  has  something  superadded,  namely, 
a  casing  of  cellulose— ^an  advance  in  organisation,  and  a  provision  which 
may  be  compared  to  the  siliceous  and  calcareous  shells  superadded  to 
many  simple  animals.  More  than  this.  According  to  the  theory  of 
creation  here  advocated  (which  has  it  not  this  also  in  its  favour  that  it 
gives  a  very  definite  relation  between  the  animal  and  the  vegetable  king- 
doms), material  for  the  construction  of  a  vegetable  kingdom  does  not 
exist  until  animals  shall  have  breathed,  and  lived,  and  died  previously. 
To  give  being  to  a  living  plant,  not  only  aqueous  and  ammoniacal 
vapours,  but  carbonic  acid  gas  is  wanted.  And  in  that  golden  age  ot 
planetary  condensation  which  we  build  upon,  when  the  "cosmic  vapour** 
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was  condenBing  so  gradually  that  the  organic  elements  only  were  being 
constructed  out  of  it,  but  nothing  mineral,  or  volcanic,  or  fiery  in  any 
way,  when,  in  a  word,  all  was  favourable  to  animal  life,  it  was  from 
animal  life  alone  that  carbonic  acid  gas  could  be  obtained  for  vegetable 
life.  As  to  the  ammoniacal  vapour,  which  is  no  less  essential,  we 
ascribe  to  it  a  direct  genesis  out  of  aqueous  vapour,  as  shown  hereafter. 

Here,  let  us  remember,  however,  that  an  epoch  of  condensation  did 
arrive  when  the  more  central  parts  of  our  planet  became  meteoric, 
volcanic,  and  fiery,  and  then  no  doubt,  as  now  to  a  certain  extent,  car- 
bonic acid  gas  would  be  generated  in  a  mineral  way.  But  this  state  of 
things  may  stiU  be  regarded,  not  as  the  triumph  of  death  over  life,  but 
rather  of  life  having  its  revenge  upon  death;  for  during  this  epoch, 
carbonic  acid  gas  in  all  probability  must  have  been  evolved  very  abun- 
dantly; and  to  the  very  extent  that  this  gas  was  then  or  is  now  given 
to  nature,  it  creates  a  saving  of  sentient  life;  for  it  goes  to  construct 
vegetable  matter,  and  so  to  supply  such  food  for  animals  as  shall  not 
necessitate  the  destruction  of  other  animals  as  food  for  the  survivors. 

Very  beautiful  is  the  adaptability  of  carbonic  acid  gas  (along  with 
aqueous  matter)  for  returning  to  the  animal  kingdom,  to  which  itself 
normally  and  originally  belongs,  all  that  the  animal  kingdom  needs  for 
its  existence.  Having  already  been  concreted,  it  is  under  the  law  of 
assimilation  (reversion),  prone  to  become  concrete  again,  a  tendency 
which  on  its  very  discovery  gained  for  it  the  significant  name  of  ''fixed 
air."  When  thrown  out  of  animals  during  their  respiration,  accordingly, 
it  tends  to  settle  on  the  ground,  or  on  the  foliage  which  has  sprung  out  of 
the  ground.  And  there  it  is  parted  into  its  constituents.  Its  oxygen  is 
restored  to  the  atmosphere  to  serve  for  respiration  again,  while  its  carbon 
is  taken  in  to  serve  as  bolt  and  screw  for  the  particles  of  aqueous  and 
ammoniacal  vapours  present  where  it  has  been  absorbed,  which  when 
thus  bolted  and  screwed  together  constitute  vegetable  tissue.  Kow 
this  vegetable  tissue  does  not  exist  for  the  sake  of  its  beauty  only, 
though  that  be  so  great  as  to  secure  universal  admiration,  nor  yet  for 
withdrawing  from  the  atmosphere  the  products  of  respiration  which,  if 
they  had  to  be  breathed  again,  would  prove  injurious  to  animal  life. 
The  vegetable  tissue  is,  as  has  been  stated,  good  for  food.  That  which, 
if  it  had  been  left  in  the  state  of  ''choke  damp"  diffused  in  the  air,  would 
soon  have  proved  fatal  to  animal  life,  is,  by  being  split  open  and  having 
its  oxygen  returned  to  the  air,  and  its  carbon  fixed  in  vegetable  matter, 
rendered  most  valuable  to  animals  both  ways.  It  both  supplies  air  for 
respiration  and  food  to  repair  the  emaciation  which  respiration  unavoid- 
ably implies  I 

And  thus  a  benignant  economy  in  favour  of  sentient  life  appears. 
At  first  animals  must  destroy  animals  for  food,  for  food  is  indispensable, 
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and  there  is  none  other  as  yet  but  animal  food  to  be  had.  Bat  as  the 
animal  lives  and  breathes  (which  are  the  same)  it  puts  forth  leaves,  not 
on  its  own  body,  but  elsewhere  in  situations  more  convenient  for  bed 
and  board  as  well  as  shelter.  And  the  more  there  is  of  breathing  or 
animal  life  in  nature,  the  more  there  tends  to  be  of  foliage,  to  produce 
which,  moreover,  the  expiration  of  the  volcano  co-operates  with  that 
of  the  animaL 

The  course  of  nature,  therefore,  as  to  alimentation  is  this,  that  while 
at  first  carnivorous  practice  in  animals  is  inevitable,  yet  these  ver>'' 
animals,  by  subsisting  on  animal  food,  give  birth  to  vegetable  food,  which 
thus  tends  to  increase  in  supply  as  the  ages  roll  on.  Thus,  in  the 
limit,  what  we  foresee  throughout  the  entire  zoological  scale  are  vege- 
table feeders  only,  all  destroyers  of  sentient  beings  having  vanished. 

The  real  struggle  for  existence  then,  when  the  economy  of  organisa* 
tion  IB  regarded  in  the  largest  point  of  view,  is  between  two  orders  of 
beings,  which  we  may  respectively  designate  the  lung  and  the  leaf — a 
friendly  struggle  in  which  the  destructive  defeat  of  one  is  in  reality  the 
signal  victory  to  both,  the  leaf  in  yielding  to  the  lung,  affording  it  '^  bed 
and  board,  coal  and  candle,"  and  phoenix-like,  speedily  arising  again  from 
its  own  ashes,  more  beautiful  than  ever. 

But  why,  it  may  be  asked,  this  round-about  method  of  alimentation  1 
Why  these  long,  long  ages,  before  animal  life  shall  exist  in  harmony 
with  the  laws  of  sensibility  and  the  dictates  of  perfect  beneficence  f  Why 
has  it  not  been  arranged  that  the  products  of  respiration  shall  serve  for 
food  directly  and  at  once )  In  answer  to  such  a  conception,  it  were  easy 
to  show  that  it  violates  the  law  of  the  conservation  of  energy.  It  is  to 
ask  that  an  animal  shall  be  a  perpetual  motion.  Now,  if  an  animal 
were  itself  an  universe,  or  a  completely  individualised  and  insulated 
being  or  thing,  so  placed  and  constituted  that  all  the  energy  which 
actuated  it  returned  into  itself,  this  were  possible.  But  for  no  thing 
whatever,  that  is  a  member  in  a  system,  is  a  perpetual  motion  possible 
except  as  a  current  passing  through  it.  In  order  to  the  maintenance, 
and  still  more  the  increase  of  life  in  nature,  not  only  is  the  leaf  necessary 
as  well  as  the  lung,  but  these  two  must  be  placed  in  a  definite  relation 
to  one  another.  Neither  can  that  relation  to  be  of  the  simplest  kind. 
It  would  not  do  merely  to  dissolve  the  leaf  in  the  same  medium  as  that 
in  which  the  lung  breathes,  and  leave  the  alimentary  particles  to  be 
absorbed  by  the  lung  generally,  whenever  they  came  in  contact  with  it. 
This  would  be  merely  to  surround  the  lung  with  the  products  of  respir- 
ation, and  so  to  clog  and  destroy  respiration.  But  let  the  leaf  be  dis- 
solved in  another  medium  than  that  of  respiration;  let  it  be  dissolved 
in  water,  for  instance,  which  is  at  the  same  time  permeated  by  air  fit 
for  respiration,  and  then  the  lung  (or  respiring  organism)  AYjat^T^g  in 
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this  water,  may  both  breathe  in  virtue  of  the  oxygen  in  it,  and  be  fed  in 
virtue  of  the  dissolved  leaf-particles  in  it,  and  that  possibly  by  a 
peripheral  absorption,  either  partial  or  general.  In  this  way,  then,  by 
differentiating  the  medium  around  it,  a  very  simple  organism  may  lead 
the  life  of  an  animal  Thus  may  there  be  SBther-aerial  and  aer-aquatic 
creatures  of  indefinite  minuteness  and  simplicity  of  structure. 

But  may  not  an  animal  live  in  a  single  medium,  as  for  instance  in 
air?  Yes,  if  its  mass  be  large  enough,  so  that  it  may  be  placed  around 
the  leaf,  thus  giving  to  nature  a  cell  or  stomach,  with  food  only  for 
contents,  the  medium  for  respiration  being  outside.  Now  a  verification 
of  these  deductions  is  precisely  what  we  find  in  nature.  The  mixed 
medium  of  water  containing  air,  is  everywhere  teeming  with  most  minute 
and  simple  highly  animated  organisms,  in  which  no  trace  of  mouth  lead- 
ing to  a  permanent  stomach  can  be  discovered.  They  both  breathe  and 
feed  by  their  periphery  in  whole  or  in  part  But  of  all  purely  dry  air- 
breathing  species  is  not  a  stomach  a  characteristic  ? 

And,  indeed,  of  any  animal  considered  as  a  subject  of  alimentation 
and  exhaustion,  may  we  not  say  that  in  the  most  general  point  of  view, 
it  is  a  large  polymorphous  cell,  with  outer  and  inner  walls,  and  adven- 
titious matter  lying  within?  Drawing  energy  from  the  ambient  medium 
in  which  it  exists,  it  lives  and  gives  out  to  that  medium  aeriform  par- 
ticles which  tend  to  concrete  into  the  beautiful  forms  of  vegetable  nature. 
These  particles  again,  when  concreted,  the  same  animal  lays  hold  of  and 
places  within  itself  again,  destroying  their  concretion  both  mechanically 
and  chemically,  and  presenting  them  within  itself  to  its  own  working 
organisation  to  be  assimilated  by  it  to  itself  wherever  repair  is  wanted. 
— and  all  this  for  supplying  the  desires  and  demands  of  sensibility,  the 
well-being  of  which  is  enjoyment — of  which,  however,  we  cannot  now 
speak. 

These  things  considered,  it  must  be  admitted  that  there  is  no  rational 
ground  for  indulging,  after  being  enlightened  by  science,  in  that  moral 
recoil  which  the  sensitive  soul  naturally  feels  at  first,  when  contemplat- 
ing the  animal  kingdom,  and  observing,  as  is  inevitable,  that  so  many 
species  are  maintained  in  life,  only  by  putting  to  death  so  many  in- 
dividuals of  other  species.  K,  indeed,  this'economy  of  food  were  carried 
so  far  that  the  amount  of  sentient  life  in  our  planet,  the  number  of 
creatures  which  exist  and  could  enjoy  existence  were  diminished  by  it, 
there  would  be  a  legitimate  ground  of  complaint.  But  all  the  evi- 
dence goes  against  such  a  conclusion.  Of  those  creatures  which  con- 
stitute the  food  of  others,  the  world  is  as  teeming  as  teeming  can  be. 
They  have  been  endowed  with  such  abundant  fertility  and  reproductive 
ness,  that  if  we  are  to  seek  out  the  causes  of  their  sufferings,  we  shall 
find  it  in  this  fact,  and  their  struggle  for  existence  among  themselves  in 
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consequence,  rather  than  in  their  liahility  to  he  made  the  prey  of  other 
species.  Meantime  it  is  worthy  of  remark,  that  the  vegetahle  kingdom 
has  heen  laid  under  the  same  law ;  so  that  there  may  he  as  much  veget- 
ahle matter  as  possihle  for  vegetahle  feeders.  Nay,  all  the  excretions 
of  animals  when  alive,  and  all  their  remains  when  dead,  are  appointed  to 
he  converted,  if  not  immediately  into  animids,  then  into  the  heautiful  and 
nutritive  forms  of  vegetahle  matter.  Add  to  this,  that  the  species  which 
crowns  the  zoological  scale,  and  is  called  upon  to  a  certain  extent  to 
preside  over  nature,  has  the  power  of  adding  immensely  hy  cultivation 
to  the  fertility  and  productiveness  of  the  soil,  and  therefore  to  the  pro- 
duction of  food  for  animals;  and  it  must  he  granted  that,  so  far  as  we 
can  see,  all  that  is  possihle  in  the  circumstances  has  heen  done  for  the 
well-heing  and  the  ahounding  of  animals. 

Creation  in  its  rise  preludes  as  its  offspring  nothing  hut  animated 
creatures,  consisting  of  pure  and  undifferentiated  protoplasm.  But  if 
they  are  to  live,  they  must  hreathe,  and  they  cannot  hreathe  without 
hecoming  emaciated  and  requiring  food  to  maintain  them  in  well-heing. 
Meantime  there  is  no  choice  of  food.  The  stronger  must  feed  upon  the 
weaker;  that  is,  the  stronger  must  cause  the  weaker  to  merge  into  them, 
and  to  he  completely  assimilated  to  them.  Now,  this  heing  the  primal 
nature  of  alimentiation,  it  also  appears  that  though  such  is  the  only  food 
animals  can  have  as  yet,  it  is  also  the  very  hest  food  possihle,  for  the 
entire  mass  of  that  which  is  eaten  is  available  for  assimilation.  There 
need  he  no  rejectamenta  at  all.    The  economy  is  perfect 

Why,  then,  is  an  economy  which  seems  so  fEiultless  objected  to  ?  The 
reason  is,  that  the  thought  or  spectacle  of  one  sentient  creature  destroy- 
ing another,  even  though  it  be  under  the  necessity  of  avoiding  starvation, 
hurts  our  sensibility.  True,  we  do  this  ourselves  every  day  without 
blaming  ourselves.  But  that  it  should  be  an  institution  in  nature,  and 
that,  so  extensive  as  it  plainly  is,  seems  surprising  and  even  shocking 
and  disturbing  to  true  devotion.  The  fact  is,  that  in  sympathy  with  the 
animal  seized  by  another  as  its  prey,  we  invest  it  with  those  feelings  of 
anguish  and  misery,  heightened  by  the  horror  of  approaching  annihila- 
tion, which  we  ourselves  should  experience  were  we  ourselves  in  its 
place.  But  to  all  of  this  doubtless  the  unreflecting  creature  which  is 
destined  to  become  the  food  of  the  other  is  an  entire  stranger.  There 
is  also,  I  think,  ground  for  inferring  that  a  certain  amount  of  com- 
pression, and  that  not  difficult  to  effect,  induces  ansesthesia,  so  that  to 
all  that  happens  after  the  act  of  seizure  the  animal  seized  usually  is 
a  stranger.  Besides,  there  is  a  state  of  wrapt  attention,  of  which 
the  lower  animals  seem  to  be  eminently  capable,  during  which,  what- 
ever ii^jury  may  be  inflicted  upon  the  organism,  no  pain  is  felt.  Of 
this  a  shocking  instance  was  recorded  in  the  public  prints  the  other 
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day.  A  man  (or  rather  a  brute)  took  a  bet,  that  his  terrier,  which  had 
just  killed  so  many  rats  in  so  many  minutes,  would  kill  as  many  more 
in  the  same  time,  though  one  of  its  legs  was  chopped  off.  The  bet  was 
taken.  The  terrier's  leg  was  chopped  off,  and  his  owner  won  'the  bet ! 
Insects  also,  and  even  frogs,  how  little  they  seem  to  mind  the  most 
sei;}ous  and  even  fatal  lesions  I 

Let  it  not  be  asked  why  there  should  be,  in  sentient  creatures,  a 
liability  to  pain  at  all.  Perhaps  a  liability  to  pain  is  implied  in  a 
capacity  for  enjoyment.  And,  at  any  rate,  a  liability  to  pain,  when 
viewed  as  an  institution  in  nature,  is  manifestly  a  benevolent  one.  It  is 
the  embodiment  in  the  very  organism  itself  of  an  argument  to  protect 
the  integrity  of  the  organism,  far  more  influential,  and  far  more  exten- 
sively applicable,  than  any  purely  logical  or  intellectual  consideration 
could  be.  That  it  should  still  exist  and  force  the  attention  inexorably, 
and  retain  its  hold  of  the  sensibility,  and,  in  a  word,  be  pain,  when  the 
organism  is  fatally  injured,  and  when  the  pain  can  of  course  be  of  no 
use  as  a  protection  to  Hfe,  is  merely  one  of  those  illustrations  which  are 
constantly  occurring  in  nature  (and  which  must  be  constantly  occurring 
in  every  purely  dynamical  system)  of  the  fact  that  the  law  must  take  its 
course.  The  design  of  the  law  is  benevolent ;  and  its  fulfilment  upon 
the  whole  is  productive  of  happiness  or  protective  against  evil,  but  in 
particular  cases  it  acts  otherwise. 

But,  finally,  it  may  be  asked,  why  death  at  aU?  And  here  a  most 
interesting  inquiry  presents  itself  in  its  relation  with  our  philosophy. 
Nor  ought  it  surely  to  be  against  that  philosophy,  that  the  conclusions 
to  which  it  leads  are  eminently  orthodox.  Thus,  the  dissolution  of  a 
living  organism  considered  as  death,  that  is,  as  an  evil  which  has  be- 
fallen it,  accompanied  usually  by  pain,  and  certainly  with  the  cessation 
of  all  previous  enjoyments,  and  the  possibility  of  all  future  enjoyments 
in  the  organism  itself  as  the  abode  of  sensibility — ^this,  which  is  what 
is  usually  meant  by  death,  does  not  attach  to  an  organism,  if  its  organ- 
isation be  internally  as  perfect  as  it  may^  normally  be,  and  if  it  be  placed 
in  a  perfectly  harmonious  relation  with  its  environments, — provided 
that  organism  has  been  created  in  perfection  at  once.  If  Adam  and 
Eve  were  called  up  into  being  of  full  size  upon  the  spot,  and  that  spot  a 
paradise,  then,  for  aught  that  appears,  they  would  be  naturally  immor- 
tal Anatomy,  when  it  separates  itseK  from  pathology,  and  as  a  purely 
mechanical  science,  makes  a  study  of  a  full  grown  healthy  human  body, 
can  discover  no  cause  why  the  organism  should  strike  work  or  fall  to 
pieces  after  seventy  or  after  seven  hundred  years,  or  at  any  time.  Our 
organism  is  not  like  the  time-piece  of  the  watchmaker,  which  from  first 
to  last  consists  of  the  same  particles,  which  therefore  eventually  can- 
not but  be  exhausted,  and  so  becomes*  a  wreck.     Organisation,  as  fast 
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as  any  particlea  in  an  organism  are  worn  out  by  work,  replaces  them 
with  others,  iresh  from  the  sunbeam.  And — ^bat  for  a  certain  fiict 
— the  human  frame,  if  fitly  placed,  would  be  a  living  stmctuie  as 
truly  everduring  as  a  river,  which,  by  the  aid  of  its  surroundings,  the 
mountain,  the  ocean,  the  sunbeam,  runs  on  for  ever.  What  that  im- 
mortality-destroying &ct  is,  in  a  religious  point  of  view,  we  have  nothing 
to  do  with  here.  But  it  belongs  to  us,  as  explaining  phenomena  scien- 
tifically, to  state  what  it  is  that  prevents  immortality  now.  And  that 
we  find  in  the  appointment  for  the  first  woman,  that  she  should  bring 
forth  children.  Under  the  cosmical  law  of  assimilation  (acting  as  rever- 
sion, one  of  it  most  inexorable  forms),  whatever  has  had  a  first  child- 
hood, must  have  a  second  childhood  too.  Birth  and  growth  imply 
decay  and  death.  But  meanwhile  by  birth,  and  during  growth,  as  I 
have  elsewhere  shown  in  detail,*  the  human  organism  has  become  the 
mother  and  nurse  of  a  non-material,  a  purer  than  setherial  being,  in  a 
word,  a  spirit,  which  survives  the  dissolution  of  the  organism  as  naturally 
as  the  material  atoms  themselves,  of  which  that  organism  consists. 

But  while  it  thus  comes  out  scientifically,  that  the  immediate  creation 
of  the  first  man,  as  affirmed  in  Genesis,  and  his  immortality  harmonise 
and  imply  each  other,  we  ought,  if  we  are  to  apply  the  term  death,  viewing 
it  as  an  evil,  to  the  whole  of  creation,  to  limit  our  conceptions  to  the  actual 
amount  of  the  evil  that  is  in  it.  The  fact  is,  that  with  regard  to  the 
whole  of  animated  nature,  with  the  exception  of  our  own  species,  death, 
inasmuch  as  it  is  the  necessary  preliminary  to  dissolution,  is  not  an 
evil ;  for  the  dead  need  no  food ;  and  every  living  creature  before  it  dies 
tends  to  give  birth  to  more ;  and  that  state  of  matter  which  is  secured  by 
dissolution  is  a  higher  state  of  physical  existence  than  that  in  which  the 
same  matter  forms  an  organism.  When  in  a  state  of  dissolution,  the 
constituents  of  living  bodies  are  aeriform,  and  this  is  a  more  perfect 
state  than  the  concrete,  or  indeed  any  other  state  whatever.  And  hence 
the  determination  of  organisms  towards  death  and  dissolution,  as  soon 
as  the  ancestral  development  insisted  upon  by  the  law  of  assimilation 
has  been  attained,  is  not  an  evil.  If  the  organic  elements  had  feeling, 
and  were  capable  of  desire,  they  might  possibly  wish,  and  ought  cer- 
tainly to  be  excused  for  wishing,  to  be  off  from  the  often  questionable 
situations  in  which  they  are  held  down  in  an  organism.  Better  surely 
a  dance  in  the  sunbeam — a  dance,  moreover,  during  which  they  may  be 
constructed,  according  to  our  philosophy,  into  certain  tissue^ements, 
which,  in  their  turn,  need  only  to  be  combined,  in  order  to  give  being 
to  living  organisms  aloft,  so  that  the  dissolution  of  heavy  life  on  the 
earth's  surface  may  possibly  animate  the  air  with  most  light  and  lucid 
creatures. 

•  See  Part  L  p.  161. 


CHAPTER   XL 

OF  REPRODUCTION  AND  SEX. 

It  has  already  appeared  to  a  certain  extent,  and  it  will  be  shown  more 
f  ally  in  another  chapter,  that  a  single  material  element  may  be  accepted 
as  a  prefiguration  of  an  entire  individualised  organism,  animal  or  plant. 
And  here,  after  considering  the  functions  of  respiration  and  alimenta- 
tion, we  may  inquire  whether  a  single  material  element  does  not  pre- 
figure also  the  function  of  reproduction,  and  haply  explain  also  the  fact 
in  nature  of  difference  of  sex. 

The  function  of  reproduction  is  generally  regarded  as  the  yery 
characteristic  of  living  nature,  whether  animal  or  plant  Many  indivi- 
dual objects  are  supposed  to  want  it,  and  to  them  is  denied  a  place  in 
either  kingdom.  But  here,  as  so  often,  it  falls  to  us  to  extend  the  limits 
of  conception.  Eeproduction  is  not.  confined  to  what  is  usually 
regarded  as  an  organic  being,  whether  animal  or  vegetable.  Eeproduc- 
tion, as  a  nisus  at  least,  is  universal.  It  is,  in  fact,  the  simple  expres- 
sion of  the  law  of  assimilation  operating  in  time  as  well  as  in  space. 
Thus  wherever  there  has  been  individuation  by  integration  of  succes- 
sive parts  or  particles,  then,  though  the  process  may  have  been  com- 
pleted inasmuch  as  it  has  redintegrated  the  ancestral  form,  still  that 
process  must  tend  to  go  on;  for  never  and  nowhere  is  there  any 
suspension  of  the  cosmical  law.  It  cannot  now,  however,  bestow  its 
operation  on  the  further  construction  of  that  which  has  already  attldned 
to  its  fully  developed  form  and  structure.  It  must  now,  therefore, 
operate  otherwise.  And  therefore  it  is  only  to  be  expected  that  it  will 
commence  the  construction  of  other  forms  which  shall  be  like  the  ances- 
tral form  in  its  first  beginnings,  and  which  shall  be  capable  of  develop- 
ment into  that  form  when  the  conditions  of  existence  are  suitable  and 
aliment  is  supplied. 

Nay,  the  reproduction  of  like  objects  by  antecedent  objects  must  go' 
much  further  than  this.     And  so  it  manifestly  does.     Thus  let  there  be 
a  saturated  fluid,  liquid  or  serifonn,  and  into  it  let  a  bit  of  concrete 
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matter  project  or  be  suspended,  and  then  as  soon  as  the  temperature 
falls  or  any  condition  favourable  to  solidification  occurs,  something 
concrete,  an  element  of  crystal  or  of  sublimate  will  soon  form  and  grow 
into  visibility,  and  in  due  time  come  to  possess  the  features  proper  to 
its  kind.  Again,  when  a  vessel  with  smooth  walls  contains  that  which 
is  wholly  liquid — as,  for  instance,  pure  water — that  liquid  may  be  cooled 
far  below  the  degree  at  which  it  usually  concretes.  But  on  dropping  in 
a  particle  of  a  concrete,  say  a  bit  of  ice,  into  the  water,  the  whole  imme- 
diately assimilates  itself  to  it — the  whole  starts  into  ice.  And  con- 
versely, when  such  concretes  are  overpowered  by  a  fresh  affusion  of 
liquid,  the  latter  assimilates  them  to  itself;  the  concretes  disappear 
in  it,  and  the  liquid  is  reproduced.  And  these  phenomena,  which  may 
be  observed  from  hour  to  hour  in  the  laboratory,  take  place  seciilarly  in 
nature.  Thus  adjacent  rocks,  even  where  entirely  different  origins  are 
assigned  to  them,  assimilate  or  tend  to  reproduce  each  other  on  their 
confines,  and  are  seen  to  **  pass  into  each  other." 

But  it  is  in  reference  to  more  fuUy  individualised  and  more  easily 
transformable  objects  that  the  phenomenon  of  reproduction,  either 
molecular  or  massive,  shows  itself  more  articulately.  Such  is  the  process 
of  healing  and  of  ulceration.  Thus,  given  a  living  concrete  tissue  and 
liquid  plastic  matter  ac^'acent  to  it,  then  either  the  solid  or  the  Hquid, 
according  to  the  intimate  conditions  of  existence,  proceeds  to  reproduce 
the  other.  If  the  concrete  prevail,  there  is  healing  up.  If  the  liquid 
prevail,  there  is  ulceration  or  destruction  of  tissue.  Of  the  same  order 
are  the  phenomena  of  normal  growth  generally.  Given  a  group  of 
living  cells  and  a  suitable  pabulum,  then  these  cells,  nothing  preventing, 
will  generate  others.  ]^ay,  so  general  is  this  phenomenon,  that  it  is 
most  usually  held  to  be  imperative,  in  order  to  the  development  of 
more  living  cells,  that  there  must  be  pr&^xisting  living  cells  to  begin 
with.  Let  us  not  fail  to  remark,  however,  that  in  order  to  the  increase 
of  cells  an  external  pabulum  as  material  is  not  indispensable.  The 
law  of  assimilation  may  also,  and  that  most  economically,  be  fulfilled 
by  the  segmentation  or  spontaneous  fission  of  the  parent  structure. 
And  this,  being  the  most  economic  mode  of  all,  we  see  to  prevail  in  the 
beginnings  of  very  many  species,  from  the  most  simple  Gregarina  to  the 
human  ovum,  the  commencement  of  the  most  highly  organised  being. 

As  to  the  morphological  principle  in  the  developing  individual  which 
rules  the  phenomena,  and  which  along  with  assimilation  to  the  parental 
form  determines  the  actual  form  and  structure  of  the  young  individual^ 
it  is  the  same  law  (of  assimilation)  in  its  cosmical  function,  namely,  a 
determination  towards  the  spherical  and  cellular.  And  this  is  the  usual 
course.  Under  the  linearly-acting-forces  or  currents  arising  from  a  situ- 
ation on  the  surface  of  a  revolving  gravitating  sphere,  the  form  of  the 
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future  individual,  spore  or  ovum,  which  at  first  is  to  be  expected  (as  has 
been  shown)  to  be  more  or  less  spherical,  becomes  elongated.  But 
assimilation,  at  once  to  the  previous  sphericity  and  to  the  spherical  in 
general  now  reappearing,  forthwith  tends  to  partition  this  elongated  form 
into  two  shorter  or  more  nearly  spherical  parts.  Then  these,  by  the 
same  process,  are  partitioned  into  two  others,  and  so  on;  the  increase 
thus  taking  place  at  the  rate  of  2,  4,  8,  16,  32,  &c. ;  the  portions  or  cells 
obtained  by  this  process  of  segmentation  resuming  more  and  more 
the  spherical  fonn. 

And  here  we  may  remark  in  passing,  that  in  this  way  also  this  pheno- 
menon is  to  be  explained  that  every  axial  form,  filament,  or  fibre  tends 
to  be  crossed  by  nodes  or  septa  and  to  become  moniliform  more  or  less 
(muscular  fibre,  conferva,  axis  of  plant,  &c.).  These  nodes  or  septa,  &c., 
are  a  nisus  at  giving  equators  to  the  axial  forms  (branches  and  foliage 
being  the  more  successful  fulfilment)  and  of  breaking  down  linear  forms 
into  frusta,  which  shall  be  as  spherical  or  monometric  as  the  conditions 
of  existence  will  allow. 

But  a  reproduction  still  more  elemental  than  any  of  these  attaches 
to  our  theory.  Thus  the  nucleus  of  our  material  element  consists  of 
32  setherial  elements  confluent  into  one,  but  previously  discrete.  Hence, 
under  the  law  of  assimilation,  a  twofold  reproduction.  First,  by  secular 
partitionment  and  assimilation  one  material  element  wiU  tend  to  repro- 
duce its  former  state,  and  to  part  into  32  setherial  elements  again; 
and,  secondly,  out  of  these  32  setherial  elements  there  will  tend  to  be 
produced  32  material  elements  as  from  the  spawn  of  one.  For  each  of 
the  32,  after  being  set  free,  must,  under  the  law  of  assimilation,  be 
possessed  of  a  virtue  which  it  had  not  before.  It  must  continue  to 
mirror  within  itself,  and,  as  it  were,  dynamically  remember  and  so  to 
act  towards  the  reconstruction  of  such  an  object  as  that  of  which  it  is 
itself  the  offspring.  It  must,  in  short,  act  as  a  spore,  a  bud,  or  an  ovum. 
A  single  material  element  having  opened  up  must  tend  to  give  birth 
subsequently  to  32.  And  thus  we  find  at  the  very  origin  of  material 
nature,  the  preluding  of  that  very  great  fecundity  of  organic  species 
which  has  excited  so  much  wonder,  and  which,  in  consequence  of  the 
necessity  of  alimentation  with  an  inadequate  supply  of  food,  gives 
rise  to  the  struggle  for  existence,  which  is  the  cause  at  once  of  so  much 
suffering  and  of  such  advancement  in  nature.  For  in  this  struggle 
those  individuals  who  are  least  fitted  for  it,  and  which  occupy  the  worst 
positions,  must  succumb ;  while  the  survivors,  impressing,  as  under  the 
law  of  assimilation  they  must  tend  to  do,  their  superior  points  and 
powers  upon  their  descendents,  must  tend  to  be  the  parents  of  an  im- 
proved progeny.  If  it  be  asked,  how  come  they  to  be  possessed  of  those 
superior  points  and  powers  in  virtue  of  which  they  have  survived,  the 


94  DARWINIAN  VIEWS  AKE  GOOD  BUT  INADEQUATE  : 

only  answer  possible  as  yet  is,  that  in  them,  along  with  the  yigorous 
operation  of  the  special  type  as  maintained  by  heredity  (that  is,  the 
operation  of  the  law  of  assimilation  in  reference  to  time),  the  influence 
of  the  pangeneric  type,  the  type  of  types,  the  tendency  towards  the 
spherical  and  cellular  (that  is,  the  operation  of  the  law  of  assimilation 
in  reference  to  space),  must  have  been  eminently  strong,  as  also  their 
situation  among  their  environments,  compared  with  that  of  others  of  their 
own  kind,  most  favourable.  And  it  is  curious  to  remark,  that  this  view, 
though  so  different  in  its  conception  and  statement,  does  not  differ 
practically  from  that  of  Mr  Darwin.  For  the  capacity  or  tendency  to 
indefinite  variation  in  all  directions  which  he  proposes,  may  also  be 
described  as  a  general  tendency  in  organisms  to  radiate  from  their 
centres,  which  is  the  same  thing  as  a  nisus  at  the  spherical  and  cellular. 

But  in  order  to  account  for  the  actual  forms  of  all  organic  species, 
other  morphological  data  than  those  recognised  in  Darwinian  writings 
are  indispensable ;  and  it  is  to  be  regretted  that  that  which  is  capable 
of  explaining  only  a  part  should  be  advanced  as  if  it  could  explain 
the  whole.  In  order  to  this,  along  with  a  knowledge  of  the  law  of 
assimilation  operating  both  in  reference  to  time  and  space,  and  thus, 
while  maintaining  and  reproducing  hereditary  types,  advancing  them 
also  towards  more  perfect  structures,  a  knowledge  is  also  indispensable 
of  the  forms  of  the  atoms  of  the  organic  elements,  especially  carbon, 
and  of  certain  vapours,  especially  common  vapour  and  ammonia,  and 
of  many  planetary  conditions  and  applications  of  forces  at  present 
wholly  unknown,  and  which  are  likely  to  remain  wholly  unknown  so 
long  as  students  of  physical  science  refuse  as  they  do  now  the 
helping  hand  of  theology.  Kay,  after  these  things  have  came  to  be 
known,  it  will  probably  be  ages  before  the  human  mind  can  give  the 
plan  or  explain  the  structure  of  the  simplest  and  most  minute  of  the 
Protozoa.  The  human  eye,  when  assisted  by  the  most  powerful  micro- 
scope that  ever  can  be  constructed,  and  by  means  of  it  seemingly  made 
to  touch  the  object  of  study,  is  yet  at  an  all  but  infinite  distance  from 
the  region  where  individual  molecules  come  into  view.  For  them  there 
is  the  mind's  eye  alone.  And  in  this  there  are  at  the  pi^esent  day  not 
only  so  many  motes,  but  so  many  beams,  that  in  order  to  clear  rational 
vision  a  distant  future  must  be  waited  for. 

Meantime,  referring  to  Darwin's  theory,  the  idea  should  surely  exalt 
our  conception  of  the  Creator,  that  already,  from  the  first,  in  the 
structure  of  the  material  element  itself,  He,  having  eternity  at  his 
disposal,  provided,  that  in  good  time  the  human  hand  sliould  be  given  to 
nature,  and  in  the  same  species  a  brain  so  powerful  and  so  related  to 
the  spherical,  the  type  of  form,  that  in  its  focus  of  action  as  an  organism 
oi  sether  with  its  appropriate  currents  and  matter  supporting  it  and 
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them,  a  being  of  a  higher  order  than  the  merely  material  or  the  purely 
setherial  should  receive  its  birth  and  grow  in  energy,  even  a  spirit, 
which,  when  the  organism  that  8erved  as  its  mother  and  nurse  has 
performed  the  cycle  of  its  function,  and  given  up  its  matter  in  indi- 
vidual particles  to  fly  about  in  the  air  for  a  season,  shall  continue 
to  exist,  and  go  to  join  the  world  of  spirits,  and  live  in  the  realm  of 
light,  and  participate  in  an  endless  progress  towards  perfection  and  in 
enjoyments  of  the  highest  order. 

A  theory  of  development,  whether  it  be  the  Darwinian  or  any  other, 
does  not  deny  design  in  nature.  Eather  it  claims  all  nature  as  one  grand 
design,  yea,  a  design  realised  with  the  utmost  perfection  and  economy, 
inasmuch  as  it  assigns  to  those  parts  of  nature  which  are  first  created 
the  duty  of  realising  the  design  of  the  following  parts  without  needing  the 
collateral  interference  of  Him  who  is  the  author  of  all — an  interference 
which,  if  it  were  needed,  would  it  not  imply  some  defect  either  of 
foresight  or  of  power  ?  No  doubt,  during  the  working  out  of  such  a 
method  of  creation,  it  is  only  to  be  expected  that  many  individual 
objects  shall  be  built  up  in  which  all  the  attributes  of  the  mind  of 
Him  who  designed  the  parts  as  a  whole  shall  not  appear,  at  least 
to  such  finite  insight  and  thought  as  man  possesses.  The  awarding 
existence  to  a  dynamical  system  which  is  to  act  mechanically,  and  there- 
fore elastically  and  rhythmically,  and  to  be  allowed  to  effloresce  into 
all  that  belongs  to  it  as  such,  implies  that,  along  with  the  development 
of  opposite  polarities,  there  shall  be  also  that  of  opposite  endowments. 
And,  therefore,  we  may  expect  in  sentient  nature  also,  objects  and  actions 
which,  viewing  them  in  the  light  of  sentiment,  we  must  regard  as 
permitted  rather  than  as  directly  willed  by  the  Creator.  Now  this  is 
precisely  what  we  find  in  nature.  The  grand  method  adopted,  while 
it  gives  to  nature  an  all  but  infinite  variety  of  objects,  and  never  fails 
to  build  them  in  harmony  with  themselves  and  their  surroundings,  so 
that  the  machinery  is  everywhere  exquisite,  and  the  actions  everywhere 
appropriate  to  the  machinery,  yet  gives  room  for  a  sentiment  which 
both  the  object  and  the  action  most  immediately  awake  that  not  unfre- 
quently  conflicts  with  those  attributes  in  the  Creator  which  our  intuitive 
convictions  of  what  He  is,  as  also  the  moral  nature  which  he  has 
awarded  to  us,  peremptorily  insist  upon. 

It  is  strange  how  little  regard  theologians  sometimes  pay  to  features 
in  creation,  which  to  some  naturalists  seem  insuperable  difficulties  to 
the  belief,  that  nature  is  the  creation  of  a  benevolent  Being.  A  writer 
who  is  at  once  an  officiating  clergyman  in  Cambridge,  and  a  professor  in 
the  University  (nay,  a  master  in  mathematical  and  physical  science,  and 
the  author  of  a  molecular  theory  which  is  very  scientifically  wrought 
out),  in  a  work  on  the  Scripture  doctrine  of  creation,  when  criticising  the 
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theory  of  evolution  and  repudiating  it,  again  and  again  adduces  the  lion 
as  a  witness,  that  sucli  a  noble  creature  could  not  have  been  created  in 
such  a  way  I  Surely  the  lion  is  par  excellence  one  of  those  destroyers, 
in  reference  to  which  every  considerate  theist  should  be  thankfiil  for 
any  derivative  theory  that  would  account  for  their  creation  otherwise 
than  by  the  very  finger  of  God  directly  applied  to  model  a  brain,  teeth, 
claws,  tendons,  and  skeleton,  all  so  exquisitely  co-ordinated  with  one 
idea,  and  that  fitness  for  the  one  special  work  of  seizing  and  destroying 
living  creatures  as  good  or  better  than  the  beast  itself,  only  not  so  strong. 

But  to  feel  the  necessity  in  order  to  the  satisfaction  of  our  moral 
nature  of  some  large  and  all-embracing  view  of  creation,  we  need  not 
wander  from  our  present  subject.  When  thinking  of  reproduction,  the 
fact  of  difference  of  sex  presents  itself,  l^ow  that  this  difference  is  not 
essential  to  life,  and  that  it  exists  in  material  organisms  alone,  we  are 
assured.  And  looking  at  it  without  the  aid  of  adequate  science,  really 
nothing  seems  more  uncalled  for.  Why,  may  it  not  be  asked,  is  one-half, 
perhaps,  of  all  the  individuals,  and  that  in  the  higher  and  highest 
species,  rendered  useless  for  the  continuance  of  the  species  without  the 
concurrence  of  the  other  half,  this  other  half  being  otherwise  useless 
altogether  for  this  great  endl  What,  may  it  not  be  asked,  can  be  the 
reason  of  the  institution  of  sex,  and  how  can  it  have  come  into  being, 
sex,  a  peculiarity  of  organisation  extending  to  almost  all  organic  beings, 
and  which,  in  our  own  species,  is  the  cause  of  so  much  suffering,  and  if 
of  enjoyment  also,  yet  of  enjoyment  so  low,  that  all  are  ashamed  to  speak 
of  it?  It  certainly  looks  as  if  to  account  for  such  a  state  of  things,  we 
must  suppose  that  nature  is  the  work  of  some  Demiurge,  or,  at  any  rate, 
that  there  must  be  some  or  other  cause  than  that  of  a  Supreme  Eeason 
acting  freely  in  the  absence  of  all  limitations. 

Now,  does  not  a  reference  to  the  structure  of  the  material  element 
itself,  as  it  has  been  conceived  in  these  pages,  hold  out  a  prospect  of 
explaining  this  seeming  imperfection  in  the  individual)  Thus  we 
have  supposed  that  the  body  of  the  material  element  consists  of  32 
setherial  elements  confluent  into  one,  yet  bearing  traces  of  geneds 
in  two  layers  of  12  and  20  respectively.  Moreover,  on  conceiving 
the  genesis  of  that  element,  we  supposed  that  the  12  were  central  and 
the  20  peripheral  Kow  that  we  did,  simply  because  this  arrange- 
ment was  the  easiest  mode  of  synthesis.  But  morphologically  consi- 
dered, the  structure  would  be  more  perfect,  more  spherical  and  cellular, 
if  the  20  were  central  and  the  12  peripheral  And  for  anything 
that  appears  to  the  contrary,  this  arrangement  may  exist  as  well  as 
the  other.  Now,  if  so,  if  both  may  be,  then  both  will  tend  to  exist  in 
equal  numbers;  for  as  soon  as  one  of  one  kind  has  been  coostructed, 
the  law  of  differentiation  (induction)  will  tend  to  secure  the  constructiou 
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of  one  of  the  other  kind  as  its  neighhour.  Here,  then,  is  at  once  an 
encouragement  to  inquire  whether  this  difference  at  the  very  root  of 
material  nature  may  not  prelude  and  necessitate  a  difference  of  sex  in 
composite  organisms;  for  nothing  is  more  remarkahle,  where  sex  is  most 
fully  pronounced,  than  the  equality  of  the  numhers  of  both  sexes. 

But  of  more  consequence  to  the  investigation  it  is,  to  inquire  whether 
the  difference  between  the  two  kinds  of  material  element  has  any 
analogy  to  that  between  the  two  sexes  in  the  same  species.  Now,  as 
to  this,  it  may  be  remarked,  that  though  the  law  of  assimilation  will 
doubtless  impose  the  same  setherial  volume  overhead  upon  both,  yet 
the  body  (or  nucleus)  of  that  in  which  20  are  central,  will  tend  to 
be  somewhat  larger  than  those  in  which  12  are  central.  In  this, 
then,  we  see  an  accordance  with  another  phenomenon  of  sex,  for  one 
of  the  sexes  in  the  same  species  is  generally  somewhat  la]*ger  than 
the  other. 

Further,  when  compared  with  everything  else,  the  two  sets  of  material 
elements  may  be  said  to  be  similar  to  each  other.  But  when  compared 
with  each  other,  they  may  be  said  to  be  dissimilar  as  well  as  similar.  Now 
hence,  in  virtue  of  their  dissimilarity,  they  will  tend  to  unite  together; 
and  in  virtue  of  their  similarity,  they  will  tend  to  remain  separate  like 
similars  in  general.  And  these  twofold  tendencies  will  be  satisfied  if, 
as  a  consequence  of  the  act  of  union,  the  amount  of  difference  between 
them  be  diminished ;  for  in  that  case,  after  union  they  will  separate, 
and  thus  will  remain  separate  until  the  previous  amount  of  difference 
accumulate  again.  As  to  the  mode  of  uction  in  both,  arising  from  dif- 
ference between  them,  it  must  tell  outwardly  by  a  difference  in  the  times 
of  the  excursions  and  retreats  of  the  SBtherial  elements  in  their  atmo- 
spheres or  dynamispheres.  In  the  one,  the  excursion  of  1 2  must  be  simil- 
taneous  with  the  retreat  of  12  in  the  other,  and  that  of  20  with  20, 
and  consequently  12  must  be  ever  encountering  20  in  the  same  phase 
of  excursion  or  withdrawal  Along  with  a  perfect  receptivity  on  both 
sides,  there  must  therefore  be  also  a  certain  conflict.  And  this  conflict 
must,  during  the  time  of  union,  tend  to  confuse  the  reciprocal  rhythm 
altogether,  and  indeed  to  render  the  bame  rhythm  radiant  in  both, 
and  so  to  bring  the  union  to  an  end,  and  to  effect  separation;  on  the 
occurrence  of  which  the  previous  normal  action  (preluding  respiration) 
will  gradually  be  re-established.  It  must  be  remarked,  however,  that 
the  state  of  the  two,  after  this  sympathetic  and  yet  conflicting  state  of 
union,  will  not  be  quite  the  same  as  it  was  before.  Assimilation  at 
least  as  to  an  aura  must,  to  a  certain  extent,  have  taken  place  between 
them.  A  loss,  at  least  as  to  its  previous  power  of  functioning,  must 
have  been  sustained  on  the  side  of  that  whose  parts  most  engaged  are 
represented  by  the  number  20,  and  a  corresponding  gain  must  have 
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been  made  on  the  side  of  that  whose  parts  engaged  are  represented  by 
the  number  12.  Supposing,  then,  that  we  now  are  in  the  midst  of 
speculations  which  relate  to  sexual  union  and  its  consequences,  it 
follows  that  of  the  two  sorts  of  material  elements  which  are  otherwise 
identical,  but  differ  as  to  the  order  of  the  supraposition  of  the  two 
layers  of  setherial  elements  which  constitute  their  body,  that  in  which  1 2 
are  central — that  is,  the  kind  most  easily  constructed — preludes  the 
female  sex,  while  that  in  which  20  are  central  preludes  the  male.  Now 
is  there  not  here  again,  one  of  those  somewhat  obscure  veriiicationa 
which,  nevertheless,  are  all  that  we  can  reasonably  expect,  while  yet 
we  are  at  such  a  distance  from  the  visible  reality  1  Is  it  not  generally 
agreed  that  the  female  in  general  is  more  easily  constructed  than  the 
male,  and  that  the  as  yet  unimpregnated  ovum  or  ovule  is  a  simple 
thing  compared  with  the  spermatozoon  or  antherozoon  ? 

Moreover,  it  is  not  without  great  interest  to  observe,  also,  that  this 
theory  of  the  genesis  of  sex,  implies  that  originally  every  simply  in- 
dividualised organism  tends  to  be  bisexual  or  hermaphrodite,  containing 
in  its  own  organism  both  male  and  female  parts ;  but  yet  bisexual  on 
such  conditions  that,  in  order  to  the  continuation  of  the  ^species  by  a 
succession  of  individuals,  reciprocal  union  and  impregnation  is  required. 
Now,  that  such  is  the  tendency  of  actual  nature,  embryology  and 
natural  history  go  to  prove  more  and  more  every  day,  although  dis- 
coveries in  this  line,  seeming  as  they  do  to  imply  the  superfluous  and 
therefore  the  unexpected,  are  but  slowly  made. 

And  here  a  question  with  regard  to  cell  life  suggests  itself.  Are 
not  the  nucleus  and  the  nucleolus  in  some  respects  in  the  relation  to 
one  another  of  the  different  sexes  1 

But  enough,  it  will  be  said, — ^long  ago  enough — of  such  transcen- 
dental imaginary  biology.  And,  indeed,  I  might  not  have  ventored  so 
far,  if  I  had  it  not  to  remember  how,  when  I  was  young,  I  was  the 
object  of  ridicule  at  the  University  for  accepting  doctrines  in  "  tran- 
scendental anatomy,''  newly  imported  from  the  Continent,  which  are  now 
the  common  belief  of  everybody.  Besides,  the  ei^joyment  that  attaches 
to  what  promises  to  be  new  insight  into  the  mysteries  of  nature,  is  so 
great  and  so  high,  that  he  who  has  experienced  this  kind  of  enjoyment 
in  any  good  measure  ia  emancipated  equally  from  the  love  of  applause 
and  the  fear  of  ridicule.  The  social  principle  in  our  nature  is,  no  doubt^ 
sometimes  very  inexorable.  Man  is  emphatically  made  for  loving  and 
being  loved,  and  therefore  honoured  by  others  of  his  own  kind.  But 
where  these  conditions  of  social  enjoyment  are  denied,  he  may  have  a 
grand  revenge,  by  devoting  himself  wholly  to  the  pursuit  of  truth. 


CHAPTER  XII. 

VEGETABLE  MORPHOLOGY — ITS  GENERAL  PRINCIPLES. 

With  the  light  which  we  now  possess  as  to  the  possible  origin  of 
difference  of  sex  in  organisms,  we  are  in  a  condition  to  venture  on  an 
explanation  of  the  forms  and  stractares  of  plants  and  animals  in  some 
of  their  more  minute  details.  And  here  it  will  be  remarked,  that  our 
theory  would  lead  us  to  treat  first  of  animals  and  not  of  plants,  as  also 
of  such  as  are  most  minute  and  microscopic,  rather  than  of  those  w];iich 
are  palpable  and  large.  But  it  is  so  difficult  to  be  sure  about  that 
which  is  invlBible  except  by  the  aid  of  khe  microscope,  and  the  animal 
cell  is  so  rapidly  changeful,  that  scientific  prudence  dictates  our  taking 
in  hand  first,  not  the  animal  cell  in  the  animal,  but  that  cell,  when 
rendered  more  stable  by  being  encrusted  or  encased  in  cellulose,  that  is, 
the  vegetable  cell ;  not  indeed  when  single  or  as  a  microscopic  object, 
but  when  aggregated  and  constituting  a  plant  of  the  more  perfect  or 
typical  kind,  say  a  flowering  plant. 

Now  here  we  may  remark,  in  the  first  place,  that  in  order  to  be  able 
to  analyse  and  come  to  understimd  the  form  and  structiure  of  the  typical 
plant,  and  of  the  vegetable  kingdom  generally,  its  relation  to  the  animal 
kingdom  must  be  remembered.  That  relation,  in  its  most  eminent 
feature,  is  to  supply  the  latter  with  food.  For  although  tlie  animal 
may  have  a  form  which  exposes  as  small  a  surface  as  possible  to  the 
ambient  medium — that  is,  may  be  as  compact  and  spherical  as  is  com> 
patible  with  a  locomotive  apparatus,  &c. — yet  inasmuch  as  an  animal  is 
essentially  a  breathing  creature,  it  cannot  but  be  continuaUy  losing  of 
its  substance,  and  imparting  that  loss  to  the  ambient  mediuoL  And 
hence  the  place  in  nature  for  the  plant.  It  is  wanted  to  gather  up  the 
products  of  respiration  which  are  diffused  in  the  atmosphere,  and  to 
present  what  in  them  has  been  lost  by  the  animal  for  the  redintegration 
of  the  organism  again  of  the  latter.  The  plant,  therefore,  may  be 
expected  to  have  a  form  which  is  expanded  as  far  and  wide  in  the 
ambient  air  as  that  of  the  animal  is  centralised.     Now  this  is  clearly 
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the  cliaracter  which  the  vegetable  kingdom  diflpIayB.  Its  chaTacieriBtic 
is  organism  expanded  into  thin  lamins  named  leaves — laminae  which 
possess  the  power  universally,  during  the  period  of  day  and  sunlight^  of 
absorbing  the  products  of  respiration  and  of  decomposing  the  carbonic 
acid,  appropriating  its  carbon  and  letting  the  oxygen  gas  go  free; 
thus  providing  for  the  animal  kingdom  aliment  both  ways :  (1.)  Aliment 
for  redintegrating  the  animal  tissues ;  and  (2.)  Aliment  for  sustaining 
respiration  I 

What  the  apparatus  in  the  leaf,  by  which  this  decomposition  of 
carbonic  acid  is  effected,  the  popular  chemistry  has  as  yet  made  no  step 
towards  discovery.  It  is  only  known  that  in  the  laboratory  such 
decomposition  is  impossible  by  any  process  which  could  be  supposed  to 
take  place  in  organic  nature.  I  have  elsewhere  shown  that  it  arises,  in 
all  probability,  from  the  construction  in  the  vegetable  tiRsue  of  tetratoms 
of  hydrogen,  which,  being  highly  negative  in  form,  are  similar  to  oxygen 
in  their  mode  of  action,  and  are  therefore  repulsive  of  the  oxygen  which 
exists  in  carbonic  acid,  and  so  decompose  it.  The  process  may  be 
imagined  to  be  something  of  this  sort.  In  the  sunny  leaf,  where  essen- 
tial oilsi^  &c.,  are  being  developed,  let  there  be  atoms  of  nascent  hydro- 
gen. And  let  one  atom  attach  itself  to  each  pole  of  the  atom  of  dioxide  of 
carbon  as  if  to  reduce  all  to  common  vapour  and  glance-«oal  at  once, 
then  instead  of  this,  and  for  its  indefinite  postponement,  we  may  have 
the  equations — 

Crbonlc)  ^  X  ri        1  1  O    (  ""ST 
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Possibly  in  some  such  way  may  carbonic  acid  be  decomposed  by  the 
power  of  the  living  foliage  when  aided  by  the  incidence  of  the  sunbeam 
or  the  light  of  day.  But  meantime  we  must  content  ourselves  simply 
with  regarding  this  admirable  power  as  residing  in  chlorophyll,  a  sub- 
stance in  vegetable  nature  which  is  so  named  because  to  it  the  general 
verdure  of  the  vegetable  kingdom  is  owing. 

The  expanded  lamina  or  leaf,  then,  is  the  characteristic  element  of 
vegetable  nature.  But  in  being  led  to  this  conclusion,  have  we  to  give 
up  the  spherical  superficies  which  we  have  maintained,  that  the  law  of 
assimilation  gives  as  the  culminative  form  of  eveiy  object  which  is 
individualised  by  nature — a  form  seldom  fully  constructed  indeed,  but 
always  aimed  at )  No ;  the  vegetable  lamina  or  leaf,  or  rather  the 
umbrella  of  leaves  which  is  the  fully  developed  form  of  the  leaf-bud 
(that  bud  as  spherical  as  its  mode  of  nutrition,  &c.,  will  allow),  is  also 
as  spherical  as  these  same  conditions  will  allow.  And  if  each  single 
leaf  in  the  phyllotaxy  of  the  bud-system,  while  extending  in  a  mdiaiit 
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manner  to  the  utmost  acquires  an  elliptical,  oblong,  or  very  lengthened 
form,  as  it  so  often  does,  still  the  tendency  to  be  circular  shows  itself. 
It  generally  subdivides  the  leaf  into  leaflets  or  parts,  each  of  which, 
though  developed  under  the  assimilative  influence  of  the  whole  leaf,  is 
more  circular  than  the  whole. 

And  while  the  circular,  as  modified  by  its  unavoidable  mode  of  nutri- 
tion and  pressure  in  the  bud,  appears  in  the  individual  leaf,  and  still 
more  in  the  system  of  leaves,  which  is  the  development  of  the  bud,  the 
spherical  appears  in  the  distribution  of  the  whole  system  of  leaves 
proper  to  the  entire  tree,  shrub,  or  plant,  if  it  be  fully  borne  up  in  the 
atmosphere  by  trunk  or  stem ;  the  hemispherical,  if  it  be  not.  On  this 
subject  I  saw  my  way  (as  it  seems  to  me)  so  long  ago  that  on  July  12, 
1860, 1  read  a  paper  before  the  Botanical  Society  of  Edinburgh,  entitled 
'<  Vegetable  Morphology,  its  General  Principles,"  which  was,  I  believe, 
published  in  the  Transactions  of  that  Society,  and  also  in  the  Edin- 
burgh New  Philosophical  Journal  for  October  of  that  year,  in  which 
the  view  I  am  now  advocating  was  set  forth.  An  extract  from  that 
paper  will  serve  my  purpose  now,  while  no  one  need  regret  the  repeti- 
tion, since  the  periodicals  in  which  it  has  already  appeared  have,  I  pre- 
sume, gone  into  the  vault  of  all  the  Capulets  : — 

'*  The  forms  of  plants  in  general,  the  plant-form,  why  is  it  what  wo 
find  it  to  be,  and  not  otherwise  t — that  is  a  question  which  science  has 
not  yet  answered.  Philosophical  botanists  have  indeed  shown  that  all 
the  more  perfect  plants  may  be  regarded  as  consisting  of  an  axis  with 
its  appendages ;  and  that  all  these  appendages,  however  varied  in  their 
forms  and  functions,  are  either  leaves  or  transformations  of  leaves. 
They  have  also  shown  that  all  the  special  organs  of  plants  have  their 
uses,  uses  oft*en  manifold,  and  always  good,  and  that  the  whole  vege- 
table kingdom  is  beautiful,  and  calls  npon  eveiy  beholder  that  possesses 
sensibility  to  adore  the  Creator.  £ut  it  has  not  yet  been  shown  why 
the  forms  and  organs  of  plants  are  what  they  are,  and  not  otherwise; 
why  the  typical  plant  consists  of  an  axis  tending  to  spread  out  and 
radiate  upwards  and  downwards  into  branches  and  root,  the  former 
tipped  by  the  foliage  and  fruit,  the  latter  by  the  rootlets  and  spongioles ; 
why  plants  consist  of  the  matter  of  which  they  do  consist,  and  not 
other  matter ;  and  why  they  are  so  highly  coloured  and  so  fragrant. 
For  all  these  features  of  the  vegetable  kingdom,  and  others  of  the 
same  order,  it  has  hitherto  been  possible  to  assign,  not  physical  and 
physiological,  but  theological  and  moral  reasons  only.  It  has  been 
possible  to  refer  them  only  to  the  will  of  the  Creator  that  they  should 
be  as  we  find  them.  Now,  this  is  no  doubt  the  ultimate  reason;  and 
for  moral  purposes,  and  for  men  in  general,  it  ought  to  be  sufficient. 
But  to  the  man  of  science  it  is  simply  equival^it  to  saying,  '  Grod 
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knows ;'  for  the  man  of  science  is  not  at  liberty  to  forget  that  whilst 
the  Creator  is  the  absolute  Will,  He  is  also  the  Supreme  Reason,  and 
as  such  has  implanted  in  the  soul  of  man  the  instinct  of  Philosophy, 
whose  calling  is  to  lay  hold  of  Naturo  and  wrestle  with  her  for  light 
as  to  the  reasons  of  things,  and  whose  word  to  Nature  ever  is,  ''  I  will 
not  let  thee  go  except  thou  bless  me.' 

**  Doubtless  there  is  a  sufficient  reason  why  the  plant-form  is  as  it  is 
and  not  otherwise ;  and  it  is  for  the  philosophical  botanist  to  discover 
if  he  can  what  that  reason  is.  To  this  inquiry  there  is  in  &ct  a  moral 
and  a  theological,  as  well  as  a  purely  intellectual  stimulus.  Thus  the 
forms  of  plants,  at  first  sight  at  least,  seem  to  exist  in  violation  of  all 
wisdom ;  they  seem  to  be  tlie  very  counterpart  of  those  forms  which 
pure  intelligence,  contemplating  excellence  of  form  as  such,  points  to 
as  the  best— the  very  counterpart  of  those  which  geometry  and 
dynamics  sanction.  I'hus,  though  they  be  so  useful  and  so  beautiful, 
they  are  of  all  things  the  most  fragile  and  fieuiing;  they  are  the  sport  of 
every  blast  Other  beautiful  products  of  nature,  gems,  for  instance,  or 
pearls,  may  be  set  in  gold,  and  stored  up  or  worn  by  many  wearers 
without  being  worn  out.  They  preserve  ail  their  charms  fur  many 
generations.  But  the  most  beautiful  flower,  the  most  fragrant  nosegay, 
is  faded  before  the  evening  be  over.  Now,  why  is  thisi  Constant 
observation  of  the  fact  may  indeed  have  so  fatiiiliarised  us  with  it  that 
we  may  never  think  of  inquiring,  or  even  deem  it  needless  or  strange 
to  ask.  But  there  can  be  no  doubt  tin  it  if,  in  perfect  ignorance  on  our 
part  of  the  fate  of  flowers,  a  lily  or  a  rose  were  presented  to  us,  we  could 
not  in  the  flrst  instance  feel  grateful  enough  to  him  who  had  given  us 
such  an  exquisite  production  of  highest  art,  yet,  as  soon  as  we  saw  how 
it  was  going  with  it,  our  gratitude  would  soon  give  place  to  a  still 
stronger  indignation,  that  he  had  merely  mocked  us  with  the  possession 
of  a  thing  so  fading  as  to  seem  worse  than  the  want  of  it.  Now,  why 
is  it  so  ?  Why  is  the  plant-form  so  fleeting  9  I  answer,  because  it  could 
not  be  more  solid  or  more  lasting  than  it  is,  if  the  vegetable  kingdom 
is  to  take  its  place  in  nature,  and  to  fnlfll  its  mission  there — that  is,  to 
intercede  between  and  unite  in  harmony  the  fickle  fleeting  aii  and  the 
fixed  earth.  Plants  do  not  exist  in  disregard  of  the  laws  of  a  pure 
morphology — ^that  abstract  doctrine  of  form  and  structure  which 
geometry  and  mechanics  teach,  and  which  the  forms  of  the  heavenly 
bodies,  and  of  all  stable  structiues  exemplify.  Plants  realise  those  very 
forms  which  are  most  stable  and  cosmical  up  to  the  fuU  measure  that  is 
compatible  with  their  place  and  calling  in  nature,  and  the  end  they  are 
appointed  to  serve. 

'*  But  here  it  may  perhaps  be  thought  that  all  this  is  no  more  than  an 
affectation  of  mystery,  a  raising  of  difficulties  where  none  exist.     That 
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the  forms  of  plants  should  be  fragile,  it  may  be  justly  said,  so  far  from 
being  a  fault  in  their  construction,  is  the  very  circumstance  on  which 
their  usefulness  depends ;  for,  to  the  very  extent  that  they  are  easily 
destructible,  they  are  suitable  as  food  for  animals,  a  class  of  beings 
higher  in  the  scale  than  plants,  beings  possessed  of  sensibility,  beings 
such  that  a  state  of  physical  well-being  in  them  is  a  state  of  enjoyment 
to  them,  and  so  teeming  in  multitude,  and  so  worthy  of  existence,  that 
for  their  sakes  it.  may  be  said,  in  a  high  sense,  that  next  to  the  glory  of 
the  Creator,  creation  exists,  yet  beings  such  that  they  are  all  in  want  of 
food,  which  ultimately  the  vegetable  kingdom  alone  can  supply,  and 
which  it  does  supply  well  in  the  very  degree  that  it  is  fragile  and  easily 
destroyed. 

''  Now,  against  all  this  I  have  nothing  to  advance.  I  desire  rather  to 
appreciate  it  to  the  fulL  But  I  maintain  that  we  have  not  reached  all 
the  reasons,  or  even  the  primary  reason,  why  an  object  is  as  it  is  in  all 
its  details,  and  not  otherwise,  when  we  have  discovered  its  economic 
use  whether  to  ourselves  or  to  other  animated  beings  which  are  denizens 
of  the  world  along  with  us.  Such  interpretaticms  are  good  so  far  as 
they  go ;  but  the  vastness  of  nature,  and  the  multitude  of  its  relations, 
demand  a  larger  view.  Thus,  as  to  the  point  in  hand,  if  we  r^ard 
the  vegetable  kingdom  as  fashioned  solely  so  as  to  form  the  best  food 
for  animals,  we  are  thrown  aback  and  silenced  as  soon  as  we  are  called 
upon  to  turn  round  and  mark  the  abundance  of  uneatable  and  poisonous 
plants  in  nature.  We  are  obliged  to  confess  that  our  explanation  is 
good  only  so  far,  but  not  adequate  to  account  for  the  whole  The  truth 
is,  that  we  must  keep  constantly  in  mind  that  creation  is  a  manifesta- 
tion of  other  attributes  of  Gk}d  as  well  as  His  goodness,  and  specially  of 
His  unity  and  immutability — in  one  word,  His  perfection.  Hence  in 
liature  a  prevading  unity  of  structure,  and  an  universal  harmony  or 
homology  of  form ;  and  hence,  on  the  part  of  the  student  of  nature,  the 
indispensable  necessity  of  a  doctrine  of  general  homology,  as  well  as  of 
special  utility.  With  regard  to  the  forms  of  the  vegetable  kingdom,  for 
instance,  besides  their  relation  to  animals  as  food,  they  exist  in  many 
other  relations.  ....  The  wonderful,  the  beautiful  fact  is,  the  num- 
ber of  ends,  each  great  in  its  own  sphere,  which  are  obtained,  nay,  as  it 
were,  spontaneously  fall  out  through  the  fulfilment  of  a  single  law, 
when  the  position  of  that  law  is  supreme.  It  is  the  same  in  the  moral 
world ;  but  that  by  the  way. 

'^  What  I  desire  now  to  affirm  is,  that  in  reference  to  the  vegetable 
kingdom,  as  in  reference  to  every  realm  in  nature,  there  is  a  supreme 
law;  and  that  in  so  far  as  it  is  purely  determinative  of  form,  it  is  purely 
morphological,  purely  mathematical  and  dynamical.  Tlie  proprieties  of 
form  and  structure,  viewed  in  the  light  of  pure  intelligence  contemplat- 


104  TH£  C08MICAL  LAW 

ing  a  Bystem,  an  unity,  expanded  or  to  be  expanded  in  space  and  time^ 
are  never,  either  here  or  elsewhere,  <Yiolated  for  the  convenience  of  the 
individual  Universal  order  is  never  sacrificed  to  private  advantaga 
Euclid  of  old,  when  he  was  inquiring  into  the  first  lines  and  properties 
of  form,  and  composing  his  immortal  work  in  the  light  of  abstract 
intelligence,  and  so  that  it  should  culminate  and  close  in  the  discussion 
of  the  five  regular  polyhedrons,  was  paving  the  way,  the  only  way,  for  ike 
right  understanding  of  nature.  And,  alas  1  after  more  than  two  decades 
of  conturies,  we  have  now  to  take  up  the  subject  very  much  where 
Euclid  left  it. 

"  The  supreme  law  to  which  I  now  refer  is  this,  that  every  indivi- 
dualised form  in  nature  shall  tend  towards  that  which  intelligence  gives 
as  the  most  perfect  of  forms,  and  shall  attain  to  that  form  so  far  as  is 
compatible  with  the  nature  and  environments  of  the  form-possessing 
object,  as  being  also  something  else  and  something  more  than  merely  u 
form. 

*'  But  what  is  that  form  which  intelligence  declares  to  be  the  most 
perfect  as  form,  and  in  which  I  maintain  that  the  first  lines,  the  most 
general  features  of  a  truly  scientific  morphology  are  to  be  sought  and 
found  1  To  this  I  answer,  that  were  it  not  that  demonstration  is  need- 
less, because  it  has  been  demonstrated  so  often  before,  it  might  be 
demonstrated  here,  that  that  form  is  the  sphere. 

"  But  it  is  here  to  be  remarked,  that  of  spheres  considered  as  realised 
in  matter,  two  kinds  are  possible.  There  is  first  the  solid  sphere,  or 
sphere  commonly  so  called ;  and  there  is  secondly  the  hollow  sphere,  or 
spherical  superficies,  or  sphere  properly  so  called 

"  Now  I  maintain  that  these  two  are  the  forms  which  it  is  the  primaiy 
office  of  the  physical  forces  to  develop,  so  far  as  circumstances  do  not 
forbid  their  development.  The  proof  of  this  I  cannot  enter  upon  here 
in  detail ;  but  this  may  be  here  remarked  with  regard  to  these  forces, 
that  however  manifold  their  names,  they  are  all  of  the  natare  of  attrac- 
tion or  repulsion.  Now  attraction,  as  has  been  demonstrated  since  the 
days  of  Newton,  and  might  have  been  inferred  from  the  first  morning 
that  a  dewdrop  was  observed,  has  for  its  first  function  to  &shion  all 
individualised  portions  of  matter  into  solid  spheres.  Eepulsion,  again, 
has  no  less  obviously  for  its  first  function  to  expand  these  solid  into 
hollow  spheres ;  so  that  between  the  two  they  constitute  a  complete 
apparatus  for  the  development  of  these  most  perfect,  most  generalised 
forms,  and  for  rendering  them  the  forms  of  universal  culmination.  Nor 
is  this  all :  if  attraction  and  repulsion  be  not  co-ordinate  in  extent  and 
prce, — ^if  attraction  be  appointed  to  rule  on  the  great  scale  and  at  first, 
and  repulsion  on  the  small  scale  and  at  last — then  these  two  forces 
not  only  give  a  contour  to  natural  objects,  they  give  also  a  course  to 
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nature.  They  prescribe  as  a  rule,  that  an  object  shall  be  first  constnicted 
as  a  solid  sphere ;  and  that  then,  after  being  as  such  the  representative 
of  the  prevalence  of  attraction,  its  particles  shall  tend  to  expand,  and  its 
form  to  develop,  so  as  to  distribute  themselves  in  a  spherical  superficies, 
the  object  thus  becoming  the  representative  of  the  prevalence  of  repul- 
sive power,  or  heat. 

"  Now,  in  these  facts  and  inferences  an  account  of  the  first  lines  of 
vegetable  form  and  life  is  to  be  found. 

''  In  keeping  with  what  has  been  said  of  the  solid  sphere  (that  it  is  the 
fittest  shape  for  a  deposit  or  store  of  such  matter  as  it  consists  of),  it  is 
seen  to  be  the  choice  of  Nature  for  the  form  of  the  vegetable  being 
when  deposited  anew  in  the  soil,  when  on  its  travels  from  one  locality 
to  another^  when  housed  in  winter  quarters,  and,  generally,  when  the 
aim  of  Nature  is  to  store  up  as  much  living  matter  as  possible,  so  that 
it  shall  displace  least  of  the  surrounding  matter  and  expose  itself  least 
to  external  injury.  So  far  as  the  mode  of  nutrition  and  the  type  of  the 
species  permit,  and  as  often  as  there  is  unity  in  the  organ,  the  solid 
sphere  is  the  culminating  form  of  fruits,  seeds,  spores,*  tubers,  buds,  &c. 
Nor  is  this  all  the  verification  which  our  theory  derives  from  the 
phenomena.  In  accordance  with  its  doctrine  (that  the  course  of  subse- 
quent action  consists  in  the  expansion  of  the  material  constituting  the 
solid  sphere  into  a  hollow  sphere,  so  far  as  the  conditions  of  existence 
permit),  the  germination  and  evolution,  the  growth  of  the  plant  is  but 
the  protrusion  and  development  of  the  contents  of  such  solid  spheres  or 
spherules  as  have  been  named,  with  assimilation  of  surrounding  matter. 
That  the  reproductive  forms  of  plants  are  more  dense  than  their  other 
living  forms  generally,  is  matter  of  commou  observation.  Vegetable 
matter  in  general  floats,  but  seeds  sink,  and  in  fact  their  value  is  usually 
estimated  by  their  density.  They  have  invariably  contents  which  they 
tend  to  protrude. 

"  Moreover,  the  limit  of  form  towards  which  growth  tends  is  nothing 
else  but  the  hollow  sphere.  In  consequence  of  the  extreme  difficulty 
of  constructing  this  form,  it  is  indeed,  when  not  of  microscopic  minute- 
ness, usually  reached  only  piecemeal,  only  in  morsels,  only  by  the 
unfolding  of  small  disks  (leaves)  supported  on  radii  (axes,  branches, 
petioles),  to  which  the  peltate  leaf  or  system  of  leaves  terminating  the 
branchlet  or  petiole  is  normal,  as  the  spherical  surface  always  is  to  its  radii. 
Many,  indeed,  are  the  obstructions  to  the  development  of  a  spherical 
contour,  many  the  impediments  in  the  way  :  as,  for  instance,  the  struc- 
ture of  the  embryo,  and  the  specific  development  proper  to  it;  the 
supply  of  food,  not  equally  all  around  but  in  certain  directions,  and 

*  This  would  be  the  place  for  an  allusiou  to  the  pollen  also,  were  it  not  that  this 
product  of  vegetable  nature  requires  a  separate  consideration. 
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sometimes  in  one  only ;  the  embarrassment  of  the  indiviihial  plant-form 
in  its  relations  with  other  plants,  with  the  ground  in  which  it  grows, 
the  weather,  &c      Still,  with  all  these  limitations,  it  is  remarkable  to 
what  an  extent  the  spherical  is  actually  attained  in  the  contour  of  folly 
developed  outstanding  plants  and  trees,  as  also  the  hemispherical  in 
those  which  grow  in  tufts  or  clumps.     The  primary  axis  which  carries 
up  the  first  foliage  into  the  air,  does  indeed  often  keep  the  lead  which 
it  takes  at  first,  thus  giving  as  the  geometrical  form  which  circum- 
scribes the  tree,  not  the  exact  sphere,  but  a  spheroid  (the  form  which  is 
nearest  to  the  sphere),  the  longer  axis  perpendicular  to  the  horizon. 
Let  but  the  eye,  when  wandering  freely  over  Nature  where  her  forms 
have  not  been  modified  by  the  artistic  but  mutilating  hand  of  man,  only 
mark  the  general  contour  of  plant  and  tree,  and  construct  in  imagination 
the  geometrical  form  by  which  the  plant  form  in  the  eye  will  be  best 
circumscribed,  you  will  wonder  how  often  the  circle  in  profile,  the 
sphere  in  full  form,  is  called  for ;  and  if  not  just  these  forms  exactly, 
then  those  which  constitute  the  least  departures  from  them, — ^the  ellipse, 
the  spheroid  or  ovoid,  the  semi-ellipse  or  flattered  tuft  or  clump  or  cone. 
^*  This,  the  first  law  of  vegetable  morphology,  or  rather  of  morphology 
in  general,  as  illustrated  by  the  vegetable  kingdom,  enables  us  also  to 
explain  in  a  satisfactory  manner  a  phenomenon  observed  in  simple 
plants  or  plants  with  a  single  axis,  which  in  itself  has  been  considereil 
as  strange,  and  seeming  even  to  interfere  with  specific  identity  of  form. 
Thus  it  is  generally  lo  be  remarked  of  simple  plants,  and  the  fact  is 
always  introduced  into  drawings  of  ideal  types  of  plants,  such  as  those 
which  are  figured  in  the  popular  works  of  Schleiden  and  Unger,  that 
their  lower  and  upper  Ipavcs,  whether  viewed  in  reference  to  their  disks 
or  their  petioles,  are  very  imperfectly  developed  compared  with  those 
about  the  middle  axis.     The  upper  and  lowest,  in  fact,  are  often  quite 
simple,   and  want   petioles  altogether,   though  those  in  the  middle 
between  them  are  finely  divided  and  fully  petiolated.     Now,  what  is 
this  production  of  leaf-stalk  and  foliage  about  the  middle  of  the  stem 
but  a  normal  development  of  radial  and  peripheral  matter,  bent  on 
reaching  and  covering  as  far  as  possible  the  equatorial  region  of  the 
plant-sphere  periphery,  a  region  which,  being  at  once  the  largest  and 
farthest  from  the  axis,  is  most  difficult  to  reach  and  to  fill  upl    The 
phenomenon  is  usually  explained  by  a  reference  to  the  condition  of  the 
vital  action  of  the  plant  at  different  seasons, — its  feebleness  towards  the 
beginning  and  the  end  of  life,  when  the  first  and  the  last  leaves  are 
protruded.     And  no  doubt  the  life  of  the  plant  is  always  oo-onlinated 
with  the  work  which  it  has  to  dp.     But  why  is  life  feeble  at  first,  or 
why  are  the  lower  leaves  developed  when  life  is    feeble,  and  why  the 
same  with  regard  to  the  last  leaves,  when  the  plant  is  touching  on  its 
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full  development?  Why  but  because  that  life,  that  energy,  has  a  cer- 
tain design,  a  certain  law  to  fulfil;  whereof  the  hollow  sphere  is  the 
most  general  and  the  most  perfect  expression  among  all  possible  forms. 
The  very  same  thing  is  in  fact  observed  among  forest  trees  and  perennial 
plants,  to  which  this  doctrine  of  feebleness  at  first  and  exhaustion  at 
last  does  not  apply. 

*'  But  in  what  has  preceded,  I  have  taken  for  granted  the  existence  of 
radii  as  well  as  a  sj)herical  superficies,  of  an  axis  as  well  as  the  foliage 
appended  to  it,  of  stem,  branches,  and  petioles  as  well  as  leaves — of  a 
scaffolding,  in  short,  for  supporting  foliage  widely  extended  in  space, 
though  belonging  to  a  single  individual,  and  though  aiming  at  the 
formation  of  a  single  spherical  shell  of  verdure.  Now  these  radii, 
stems,  branches,  petioles,  the  law  of  sphericity  can  scarcely  be  held 
competent  to  supply.  Were  there  no  other  law  but  that  of  the  sphere 
which  was  determinative  of  the  forms  of  vegetable  nature,  plants  would 
be  all  parenchymatous  and  laminar,  all  leaf,  &ond,  or  thallus ;  the  plant- 
form  either  successful  in  attaining  the  spherical  form  (as  plant  matter 
may,  when  individuality  contents  itself  with  minuteness),  as  cell  or 
vesicle  {SpTiceria,  SpJicerococcus,  Ht/drogastrum,  &c.),  or  unsuccessful, 
as  is  always  the  case  where  the  plant  is  largo,  the  nisus  merely  being 
indicated  by  the  turning  up  or  down  of  the  edge  of  the  frond,  or  the 
formation  of  a  disk-like  thallus,  which  is  the  first  form  of  so  many 
species, — now  becoming  a  cylinder  or  tubular  body  (that  is,  a  hollow 
sphere  whose  axis  is  indefiinite),  now  a  lamina  turning  round  upwards 
and  cup-like  (Cenoniyce,  Nidulariaeece),  or  pitted  with  lacunae  (Sticfa)^ 
or  turning  downwards,  or  waved,  or  crisped  at  the  edge,  or  over  all  the 
frond,  as  in  many  A\gg&,  Fungi,  and  Lichens.  Kow  all  this  argues  the 
influence  of  the  sphere,  and  its  power  of  direct  self-construction  without 
the  aid  of  radii.  And  indeed  to  a  much  greater  extent  than  in  refer- 
ence to  the  entire  plant,  the  doctrine  of  the  sphere  accounts  for  the 
forms  of  the  most  fully  developed  and  perfected  parts  of  the  thallo- 
phytes  generally — ^those  parts,  namely,  in  which  individuality  has 
established  itself  most  fully,  and  in  which,  consequently,  the  reproduc- 
tive spherules  or  spores  are  produced.  There  is  scarcely  any  of  these 
tribes  of  plants  whose  forms  do  not  culminate  in  spherical,  hemispherical, 
or  circular  balls,  shields,  disks,  or  sporocarps  of  some  such  form,  dis- 
playing lineaments  of  the  sphere  or  its  elements. 

"  But  it  is  equally  certain  that,  from  the  simplest  species  up  to  the 
most  perfect,  the  plant-form  shows  a  disposition  to  ramify  and  to  dis- 
tribute itself  as  far  and  wide  as  possible  in  the  medium  in  which  it 
grows.  In  the  very  simplest  organisms  (Con/ervacece,  Hypw/niyces), 
ramificiition,  radiation,  is  already  carried  very  far.  And  although  there 
has  been  a  reluctance  on  the  part  of  systematic  botanists  to  recognise 
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any  analogy  between  this  filamentation  of  these  simple  plani-fonns 
and  the  branching  of  more  perfect  plants,  yet,  morphologically  viewed, 
they  are  obviously  and  certainly  analogous.  Nay,  among  these  simple 
plants,  too,  not  only  have  we  ramifications,  but  the  rami  or  filaments 
even  generally  succeed  in  expanding  at  their  tips  either  into  laminae 
exhibiting  the  forms  of  leaves  (Delesaeria)  or  into  float-vesicles,  which 
are  hollow  spheres  or  spheroids  {Sargassum),  or  into  multiple  branch- 
lets  (PolydipJwnia),  or  into  spore-producing  cells,  as  is  generaL  On 
comparing  the  branching  of  a  forest-tree  between  the  eye  and  the 
horizon  in  a  winter  day,  when  the  foliage*  does  not  intercept  the  sight, 
with  that  of  a  finely  branched  confervoid  in  water,  in  a  glass  vessel 
held  up  to  the  light,  nothing  can  be  more  analogous  than  the  two. 
They  must  be  due  to  the  same  morphological  law.  Nay  more,  shocking 
as  the  assertion  may  at  first  sight  appear,  there  is  nothing  for  us  but  to 
affirm  that  the  vital  nodes  in  the  stems  of  perfect  plants,  and  the  septa 
in  the  filaments  of  the  simplest  vegetations,  are  analogous,  and  do  in 
point  of  fact  owe  their  existence  in  both  (as  do  also  the  analogous  pro- 
ductions in  veins,  lymphatics,  intestines,  &c.)  to  the  same  morphological 
cause — and  that  the  doctrine  of  the  sphere,  the  tendency  of  eveiy  axis 
to  become  at  once  hollow  and  finite,  so  as  to  approximate  the  hollow 
sphere  as  nearly  in  form  as  it  may,  thus  giving  ends  to  itself  and  closing 
up  in  the  line  of  the  axis  step  by  step  as  it  lengthens,  while  as  yet  itd 
length  has  exceeded  as  little  as  possible  that  of  its  diameter.  But  these 
things  by  the  way  at  present.  It  is  the  very  existence  of  an  axis  and 
branches,  often  long,  tortuous,  climbing,  that  we  have  now  to  explain; 
for  this,  which  is  nevertheless  the  characteristic  feature  of  the  vegetable 
kingdom,  the  law  of  sphericity  does  not  explain.  We  might  indeed 
affirm  cogently  in  general,  that  the  sphere  gives  its  own  radii,  and 
therefore  that  the  law  which  gives  the  foliage  gives  also  the  axis.  But 
in  actual  nature  the  axis  takes  such  a  lead,  ascends,  spreads,  creeps,  at 
such  a  rate,  that  it  is  manifestly  the  illustration  of  some  other  law. 
Far  from  aiming  at  a  minimum  of  space  for  the  plant  to  grow  in,  the 
stem  and  branches  seem  to  delight  in  extending  and  even  often  strag- 
gling farther  and  farther." 

The  reason  of  this  the  article  from  which  the  above  is  taken  proceeds 
to  state ;  but  not  so  well  as  another  article,  published  in  July  of  the 
same  year,  in  The  Journal  of  Agriculture,  Edinburgh,  "  On  the  Parts 
which  the  Atmosphere  and  the  Soil  respectively  play  in  the  Develop- 
ment of  Vegetation  and  the  true  Theory  of  Agriculture."  To  that  I 
have  recourse  for  what  follows,  returning  to  the  former  only  at  the 
close : — 

*^  Of  all  the  objects  which  nature  presents  to  us,  the  vegetable  king- 
dom contains  the  greatest  beauties ;  and,  of  all  the  arts,  the  cultivation 
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of  plants  is  undoubtedly  the  most  ancient,  the  most  generally  practised, 
and  the  most  important  It  is  to  plants,  in  fact,  that  we  owe,  eicner 
directly  or  indirectly,  all  the  food  by  which  our  life  is  sustained  from 
day  to  day ;  and  the  number  of  families  which  it  is  possible  to  intro- 
duce into  our  world  depends  altogether  upon  the  extent  to  which  plants 
may  be  grown  upon  its  surface.  An  all-wise  Providence  has  not,  indeed, 
intrusted  the  existence  of  the  human  family  to  the  practice  of  any  one 
art.  By  fishing,  hunting,  and  pasturing — by  merely  gathering  the 
roots,  the  seeds,  and  the  fruits  which  the  earth  spontaneously  produces, 
a  stock  of  men  is  preserved  all  independently  of  the  art  of  cidtivation. 
But  the  increase  of  this  stock  and  the  progress  of  civilisation — ^the 
numerical,  the  intellectual,  the  moral,  and  the  religious  cultivation  of 
man— mainly  depend  upon  the  cultivation  of  plants. 

'^  Yet  so  far  behind  is  our  knowledge  in  this  respect,  that  even  at  the 
present  day  we  are  in  the  midst  of  a  keen  controversy  as  to  the  very  first 
principles  of  agriculture.  Thus,  on  the  one  hand,  it  is  maintained  that 
almost  everything  depends  on  the  atmosphera  and  the  mineral  con- 
stituents of  the  soil,  and  consequently  (since  the  air  can  scarcely  be 
operated  upon  by  the  cultivator)  that  the  grand  secret  of  successful 
farming  consists  in  keeping  in  the  soil,  in  a  state  suitable  for  absorption 
by  the  growing  crop,  an  adequate  supply  of  the  mineral  constituents 
proper  to  that  crop,  as  these  may  be  discovered  from  its  ashes.  And 
this  may  be  regarded  as  the  new  light,  which  is  due  chiefly  to  the 
genius  of  Liebig.  But,  on  the  other  hand,  it  is  also  maintained  that 
neither  the  air  nor  the  ashes  of  plants  need  to  be  much  considered  by  the 
agriculturist,  but  only  proper  tillage  and  the  supplying  of  the  soil  with 
well-rotted  manure,  the  belief  being  that  it  is  upon  decaying  organic 
matter  in  the  soil  that  the  crop  mainly  feeds.  And  this  is  the  view 
which  has  prescription  in  its  favour,  and  is  most  popidar  with  practical 
men. 

"  Now,  though  these  theories  do  not  conflict  in  practice  so  much  as 
might  at  first  sight  be  supposed  from  their  statement,  yet  they  do  con- 
flict ;  and  a  final  settlement  of  their  respective  claims,  if  it  be  possible, 
would  certainly  be  not  a  little  acceptable  at  once  to  the  man  of  science 
and  the  cultivator. 

*'I  think  that  such  a  settlement  is  possible,  and  I  proceed  to 
attempt  it. 

''  But,  in  order  to  do  this,  the  reader  must  consent  to  a  preliminary 
question — ^he  must  consent,  in  fact,  to  the  inquiry.  What  is  iJie  place  of 
the  vegetable  kingdom  in  the  economy  of  nature  f  That  such  an  en- 
larged view  of  plants  is  necessary  when  our  aim  is  to  understand  them 
fiilly,  and  especially  when  we  wish  to  ascertain  the  best  food  for  them, 
and  how  to  apply  it  to  the  greatest  advantage,  follows  from  the  very 
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nature  of  the  case ;  for  food  is  always  a  part  of  sarrounding  nature,  and 
a  demand  for  food  on  the  part  of  the  plant  is  an  appeal  to  surrounding 
nature ;  and  that  such  an  appeal  may  be  successfully  seconded  by  us, 
it  is  plain  that  nature,  in  her  contact  and  dealings  with  the  plants 
should  be  well  understood  by  us,  and  her  aid  invoked  in  accordance 
with  her  own  laws  and  in  her  own  language.  Now,  though  much  has 
been  done,  and  beautiful  discoveries  have  been  made  in  eliciting  the 
relation  which  exists  between  the  vegetable  and  animal  kingdoms,*  yet 
the  same  success  has  not  accompanied  such' inquiries  as  have  been  made 
into  the  relation  between  the  vegetable  kingdom  and  the  inorganic 
world.  It  has  been  too  much  the  custom  of  scientific  botanists  to  look 
at  plants  as  individual  objects  irrespective  of  their  place  in  nature — ^nay, 
to  pluck  them  up  expressly  for  the  purpose  of  study,  and  to  preserve 
them  at  home  between  folds  of  paper.  Now,  from  such  a  mode  of  pro- 
cedure great  progress  has  no  doubt  been  made  in  the  classifying  and 
naming  of  plants,  but  scarcely  any  light  at  all  has  been  thrown  as  yet 
on  the  general  features  of  plants,  such  as  the  cause  and  meaning  of  their 
forms,  of  their  inner  structure,  of  their  composition,  of  their  colours,  of 
their  fragrance,  and  but  little  for  certain  on  the  true  economy  of  their 
cultivation.  .... 

''For  the  discovery  of  the  rationale  of  the  vegetable  kingdom,  the  plant 
must  be  viewed  in  situ  as  a  part  of  nature — as  a  development  in  the 
place  where  it  grows  by  natural  law  of  a  living  ember  given  by  the 
Creator,  and  designated  a  seed.  Nor  let  the  reader  recoil  from  such  a 
point  of  view,  as  if  he  were  going  to  be  remitted  to  his  studies,  and 
required  to  acquaint  himself  with  all  the  details  of  natural  philosophy, 
chemistry,  and  physiology,  before  he  can  understand  what  a  plant  \&, 
and  how  it  is  to  be  cultivated.  No  more  is  denianded  than  a  general 
knowledge  of  the  chemistry  of  the  atmosphere,  such  as  is  now  possessed 
by  every  inquiring  person,  and  a  comprehensive  acquaintance  with  a 
single  law. 

''  And  what  is  this  single,  this  all-sufficient  law  ?  Let  us  lose  no  time 
in  setting  it  forth.  By  natural  philoBophers  it  has  been  most  generally 
named  tlie  law  of  continuity^  that  law  which  forbids  abrupt  transitions 
from  one  thing  to  another,  and  secures  their  passing  into  each  other  on 
their  mutual  confines  more  or  less.  By  physicists  and  chemists  it  has 
been  seized  in  various  manifestations,  and  has  been  named  now  the  law 
of  diffusion^  now  the  law  of  osmoeey  now  of  capillarity ^  now  ofrntaly^^ 
now  of  affinity.  By  physiologists  it  has  been  emphatically  recognised, 
and  under  the  name  of  the  law  of  assimilation  it  has  been  insisted  upon 
in  one  of  its  most  important  operations.     By  philosophers  generally  it 

•  Soe  The  Chemical  and  Physiological  Balance  of  Organic  Nature.     By  MM. 
Dumas  and  B0U88INOAULT.     An  Essay.     12ino.     Railliere:  London,  1844. 
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has  been  referred  to  as  a  certain  all-embracing  liarmony  of  things — a 
certain  strongly  bat  darkly  conceived  law  of  harmony.  Each  student 
of  nature  has  obseryed  it  to  rule  in  his  own  department,  and  thus  has 
naturally  named  it  in  reference  to  that  department ;  but  in  consequence 
of  that  unhappy  isolation  from  each  other  in  which  the  various  branches 
of  science  at  present  exist,  no  one  has  observed  that  these  variously- 
named  laws  are  in  reality  but  various  manifestations  of  one  and  the 
same  law;  no  one  has  unfolded  it  in  all  its  comprehensiveness.  But 
this  is  necessary  to  our  understanding  of  the  vegetable  kingdom,  its 
place  in  nature,  and  how  to  aggrandise  it ;  and  this,  therefore,  though 
very  shortly,  we  must  attempt  here. 

^^  This  law  is  to  the  efifect  that  every  individualised  object,  once  stati- 
cally constructed,  tends  (first)  to  remain  true  to  its  own  type,  and  to 
hand  down  and  perpetuate  that  type  in  every  successive  moment  of 
its  existence  as  an  individual  or  a  species,  the  conservative  action  which 
tends  to  this  end  extending  also  as  far  as  the  agency  of  that  individual 
or  species  extends,  whence  (secondly)  each  permanent  object  in  nature, 
each  molecule,  crystal,  plant,  animal,  must  also  tend  to  impress  its  own 
type  upon  all  others  that  lie  within  the  sphere  of  its  influence,  to 
assimilate  them  to  itself ;  and  thns  (thirdly)  each  must  tend  to  bring  all 
into  keeping  or  generic  relationship,  and  therefore  to  promote  an  univer- 
sal harmony.  Whether  objects  in  general,  or  more  than  a  few,  shall 
succeed  in  thus  affecting  each  other  either  deeply,  or  in  any  such  degree 
as  may  be  marked  by  the  senses  of  an  individual  observer  in  the  coarse 
of  his  life,  or  of  such  history  of  the  past  as  we  now  possess,  is  a  question* 
of  detail.  It  is  the  tendency  only  at  once  to  permanency  of  the  specific 
type  in  the  individual,  and  to  the  assimilation  of  all  to  each  and  of  each 
to  all,  and  to  its  actual  environments  and  conditions  of  existence,  that 
our  law  af&rms  and  provides  for.  And  that  such  a  tendency  does  indeed 
operate  universally  all  nature  proclaims  aloud,  inasmuch  as  all  nature 
is  seen  to  be  a  harmonious  whole.  Every  object,  while  tending  to  con- 
tinue true  to  its  present  self,  and  to  echo  and  repeat  its  past  in  its  future, 
tends  also  to  mirror  itself  in  the  kindred  objects  aroond  it,  or  to  vibrate 
in  harmony  with  theoi.  A  bright  body  illuminates  the  dark,  a  hot 
body  warms  the  cold  bodies  around  it.  A  polarised  body  polarises  such 
as  are  susceptible  of  this  mode  of  existence.  Molecules  of  an  eminently 
undecomposable  nature,  when  introduced  among  others  which  are  tend- 
ing to  decomposition,  arrest  that  process.  Salt  preserves  meat  And 
molecules  which  are  themselves  undergoing  decomposition,  when  intro- 
duced among  unstable  molecules,  assist  them  in  decomposing.  Yeast 
causes  fermentation.  Conduction,  radiation,  polarity-induction,  catalysis, 
antiseptics,  ferments,  &c.  &c.,  are  all  so  many  manifestations  of  one 
and  the  same  law,  which  in  all  tends  to  the  same  issue,  viz.,  to  assimilate 
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to  indiridual  ohjecte,  or  to  thai  whicli  is  fixed  in  them  as  primarj 
data,  all  the  othen  aioand,  so  far  as  they  are  assimilable  or  contain 
assimilable  parts,  and  thns  to  Recnre  a  general  sisterhood  and  harmony 
among  alL  I  hare  lately  shown*  thai  inertia,  elasticity,  graTitation, 
polarity,  and  other  agencies,  may  all  be  referred  to  this  law,  and  are  in 
reality  merely  uniform  phenomena  in  matter  reBolting  from  its  paranfoont 
operation. 

**  Bat  for  our  present  purpose  it  will  be  best  to  illustrate  it  in  reference 
to  AMimilationy  as  that  process  is  manifested  in  the  life  both  of  plants 
and  animals,  and  as  it  is  undeistood  in  physiology.  It  is  quite  a  typical 
illustration  of  our  law,  and  as  it  is  that  by  which  all  growth  and  life 
are  maintained  in  organic  beings,  it  is  of  supreme  importance.  Now, 
assimilation  is  simply  to  the  effect  that  when  two  dissimilar  yet  kindred 
media  meet  together,  the  one  consisting  of  plastic  material,  and  the 
other  of  a  living  organism  in  want  of  redintegration  or  increment, 
that  organism^  while  maintaining  it  own  type,  assimilates  more  or  less 
the  plastic  material  to  itself  and  organises  it ;  while  the  plastic  material, 
on  its  part,  assimilates  more  or  less  the  organism  to  itself — ^a  circumstance 
which,  though  not  i«marked  in  phyeiologicltl  works,  is  altogether  need- 
ful to  be  kept  in  mind  in  order  to  a  full  and  satisfactory  conception  of 
the  phenomenon.  Thus,  if  the  plastic  matter  consist  of  cell-material  in 
the  liquid  state,  and  the  living  organism  be  a  single  living  cell,  or  a  mass, 
or,  as  we  may  say,  a  battery  of  living  cells,  constituting  an  organism 
which  has  suffered  lesion,  or  is  not  yet  full  grown,  then  the  plastic  liquid 
in  contact  with  the  cellular  concrete  becomes  itself  cellular  and  concrete; 
new  cells  are  developed  in  it;  the  organism  grows.  But  the  assimilative 
power  is  not  all  on  the  side  of  the  concrete  part  In  the  region  of  mutual 
contact  and  action,  the  cellular  surface  feels  the  presence  of  the  plastic 
liquid.  It  is  more  than  wetted  by  that  liquid  (though  the  phenomenon 
of  wetting  is  a  superficial  assimilation) — it  is  rendered  plastic.  The  new 
cells  are  not  added  abruptly  outside  the  old.  Along  with  the  formation 
of  new  cells  there  is  a  solution  or  absorption  of  old  ones.  The  new  and 
the  old  are  beautifully  wedded  together;  they  grow  and  co-exist  in  harmony, 
in  unity,  so  long  as  healthy  development  is  the  order  of  the  day.  Let 
it  be  otherwise,  and  not  a  case  of  health ;  let  the  concrete  organism  in 
the  region  of  the  plastic  liquid  lose  its  energy,  or  the  plastic  liquid  gain 
more  energy  than  is  proper  to  it  in  health,  and  then  the  cellular  surfiure, 
instead  of  growing  or  being  redintegrated,  will  be  dissolved  away  or 
absorbed  into  the  liquid ;  instead  of  strength  there  will  be  weakness, 
instead  of  granulation  and  closing,  there  wiU  be  abscess  and  ulceration. 

*  See  Proceed,  Boy,  Soe.,  Edin.,  Sess.  185S>59,  p.  146;  Proceed,  Phil  Soc,  Glas- 
gow, 1869,  p.  62 ;  Report  BriL  Assoc  at  Aberdeen,  1869  ;  and  as  a  separate  work. 
First  Zihss  of  ScUnM  Simplified,  ftc    Sntherland  k  Knox  :  Edinbnigb,  1860. 
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Disease  is  not  the  mere  absence  of  health.  It  has  positive  power  to 
extend  and  perpetuate  itself,  in  so  far  as  it  is  not  in  its  own  nature 
essentially  temporary  and  transient  Disease  cannot  be  met  and  resisted 
too  soon,  while  as  yet  the  healthy  action  of  the  system  is  but  a  little 
impaired  by  it  Hence  the  cause  of  so  many  deaths  under  acute  disease; 
the  physician  is  not  sent  for  till  it  is  too  late.  He  is  no  longer  master  * 
of  his  situation. 

"  But  that  by  the  way  at  present  What  I  have  now  to  insist  upon  is 
this,  that  the  instance  of  assimilative  action  which  has  now  been  given 
is  but  an  illustration  of  a  law  which  is  absolutely  universal;  which, 
though  not  always  obvious  to  the  senses,  either  in  its  working  or  its 
results,  yet  is  never  wholly  at  rest,  and  holds  good  in  reference  to 
inorganic  as  well  as  organic  nature.  What  but  a  phenomenon  perfectly 
parallel,  and  to  be  referred  to  the  same  law,  is  the  growth  of  a  crystal, 
for  instance,  in  a  fluid  medium,. whether  liquid  or  aeriform,  when  that 
fluid  is  losing  energy  as  such,  either  through  loss  of  quantity  (evapo- 
rating), or  of  heat  (cooling),  while  yet  the  number  of  concrete  particles 
in  it  remains  the  same,  so  that,  considered  as  plastic  material  for  the 
increment  of  a  morsel  of  a  crystal  or  concrete  substance  of  some  kind 
immersed  in  it,  or  placed  in  contact  with  it,  that  fluid's  condition  is 
improving?  And  what  but  a  phenomenon  of  the  very  same  order  with 
crystallisation  is  its  counterpart,  solution — that  is,  the  reduction  to  a 
fluid  form  of  any  soluble  or  volatile  substance  in  a  fluid,  whether  liquid 
or  aeriform,  in  which  that  concrete  is  immersed]  In  the  former  case 
the  solid  assimilates  the  liquid  to  itself;  in  the  latter  case  the  fluid 
assimilates  the  solid.  In  like  manner,  when  a  granular  or  crystalline 
nucleus  or  bed  exists  in,  or  is  conterminous  with,  a  mechanical  rock, 
and  the  granular  structure  is  seen  to  be  extending  from  that  nucleus  or 
bed,  what  is  this  but  an  illustration  among  geological  phenomena  of  the 
same  law,  the  law  of  assimilation  1  Nor  is  it  less  an  illustration  when 
crystals  imbedded  in  a  rotten  rock  are  found  to  be  rotten  themselves. 
Again,  when  two  dissimilar  gases  or  liquids  are  placed  in  contact,  either 
immediately  or  with  a  permeable  diaphragm  between,  and  the  particles 
of  the  one  pass  in  among  those  of  the  other,  as  they  are  known  to  do, 
until  they  are  completely  diff'used,  and  the  mixture  of  the  gases  is  complete, 
what  is  this  but  a  case  of  assimilation,  where  the  success,  mechanically 
considered,  is  complete?  Difiusion,  osmose,  capillarity,  are  but  efforts 
towards  assimilation.  Catalysis  is  but  the  affirmation  of  the  power  of 
one  molecule  to  act  assimilatively  on  another.  And  what  else  is 
chemical  affinity  but  the  determination  of  molecules,  when  of  essentially 
different  types,  and  not  immediately  assimilable,  to  merge  their  differences 
by  rushing  into  each  other's  embrace,  and  constituting  a  new  chemical 
species?    It  is  quite  marvellous  what  order  and  simplicity  present  theni- 
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Rolves  ill  nature  when  we  try  to  take  as  large  a  view  of  her  processes  as 
nature  does  herself,  when  we  try  to  foi^t  all  laws  which  are  merely, 
empirical  and  have  no  reason  in  them,  and  to  dismiss  all  fondlings  and 
foundlings  of  our  own.  Thei-e  is  in  nature,  indeed,  an  aU  hut  infinite 
variety — a  variety  which  appears  in  laws  and  ends  as  well  as  in  forms 
and  structures ;  hut  there  is  also  an  all-pervading  unity ;  and  the  law 
of  assimilation  in  its  twofold  function  of  at  once  perpetuating  indivi- 
dualities and  effecting  universal  harmony — the  impress  on  creation  at 
the  very  fountain-head  of  the  two  essential  attrihutes,  the  immutahiUty 
and  the  unity  of  Him  who  inhahiteth  eternity  and  is  the  Author  of  all 
— ^the  law  of  assimilation  is  the  most  deeply-piercing  and  all-pervading 
law  of  the  cosmos  that  can  he  reached  at  present.  It  is,  in  fact, 
exactly  an  articulate  expression  of  what  all  men  feel  when  they  think 
of  Being  and  System. 

''  To  find  the  place  of  the  vegetahle  kingdom  in  nature,  it  is  only 
necessary  to  consider  that  diffusion,  osmose,  capillarity,  &c. — ^in  one 
word,  mutual  penetraticm — does  not  take  place  hetween  gases  only, 
nor  hetween  liquids  only,  nor  hetween  solids  only,  nor  yet  hetween 
solids  and  liquids  only,  hut  also  hetween  aeriform  and  concrete  media. 
It  takes  place  hetween  the  air  and  the  earth,  the  atmosphere  and  the 
soil,  on  their  mutual  confines.  Yes ;  the  air  in  contact  with  the  earth 
tends  to  penetrate  the  earth,  and  to  hecome  assimilated  to  it  hy  asBuming 
a  condensed  or  concrete  state ;  while  the  earth  in  its  turn,  on  the  con- 
fin)Q8  of  the  air,  tends  to  rise  into  it,  and  hecome  as  aerial  as  it  can. 
Nor  can  either  do  otherwiBe  if  the  law  of  assimilation  he  as  universal 
as  it  has  here  heen  maintained  that  it  is.  In  ohedience  to  this  law, 
those  earth-particles  which  are  capahle  of  the  aeriform  state  must  tend 
to  rise  into  the  air  as  gas  or  vapour ;  and  those  which  are  not  volatile, 
yet  separable  from  each  other,  must  tend  to  efiSoresce  into  the  air,  and 
to  constitute,  on  its  confines,  with  the  earth,  lace-like  mineral  tissues  as 
highly  diffused,  as  spreading  and  elastic,  as  mobile  and  coloured — in  a 
word,  as  aerial  and  bright  as  possible.  I  say  bright  as  well  as  aerial, 
because  the  atmosphere  is  the  realm  of  light  and  colours  as  well  as  of  air. 

''  lias,  then,  let  us  ask,  this  cosmical  disposition  on  the  part  of  these 
great  neighbours,  the  earth  and  the  air,  to  keep  the  law  and  live,  in 
harmony  together,  to  interlace  their  borders,  and  adopt  as  far  as  possiUe 
each  other^s  substance  and  forms  on  their  common  frontier,  beoi 
permitted  to  realise  itself  1  Do  we  find  that,  on  the  mutual  confines  of 
the  air  and  the  earth,  the  air-particles  seek  downwards  and  become 
concrete;  while  the  earth-particles,  water  included,  seek  upwards,  and 
spread  themselves  abroad  in  the  airt  Yes;  it  will  be  immediately 
granted  that  the  soil  absorbs  and  retains  in  it  a  goodly  portion  of  air 
and  vapour.     The  earth  also,  it  will  be  admitted,  the  more  fully  it  is 
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exposeil  to  the  air,  becomes  more  and  more  pulverulent — ^nay,  often 
rises  in  clouds  of  dust;  nay,  of  fisli ;  nay,  of  frogs;  nay,  what  not,  utterly 
to  astonish  the  natives  by  their  &11  again.  Certain  earth-particles,  also 
(potass,  lime,  &c.),  in  places  where  the  air  is  still,  are  well  known  to 
effloresce  beautifully  into  the  atmosphere,  as  if  to  anticipate  vegetable 
nature.  Moreover,  the  aqueous  matter  of  the  earth  is  ever  tending 
to  rise  into  the  air  as  vapour.  Yes ;  it  is  to  the  law  of  assimilation  (as 
the  rational  cause)  that  we  owe  the  existence  of  the  cloud-world,  so 
varied,  so  grand ;  and  not  less  benignant  than  beautiful  For  when  it 
exists  as  vapour  in  the  air,  it  is  no  less  under  the  law  of  assimilation 
than  it  was  when  in  the  earth  as  water.  And,  in  consequence  of  this 
having  now  gained  the  aeriform  state,  and  satisfied  the  demands  of  the 
atmosphere,  it  is  called  upon  by  the  earth  to  satisfy  its  demand  under 
the  same  law,  and  to  become  assimilated  to  it  in  its  turn — that  is,  to 
become  concrete.  And,  accordingly,  with  prompt  obedience,  from  its 
aptitude  for  the  concrete  state,  the  cloud-matter  formJs  into  little  masses 
while  yet  on  high;  and  pouring  down  as  rain,  and  hail,  and  snow,  it 
not  only  assimilates  itself  with  the  concrete  earth  as  a  concrete  form, 
but  it  ploughs  the  bald  surface  into  many  a  ravine,  thus  enabling  the 
air  to  penetrate  deeper  and  lock  with  the  earth  more  closely.  Mean- 
wliile  the  earth,  by  secular  upliftings,  meets  the  cloud  half-way,  and, 
summoning  to  its  aid  the  volcano  and  the  central  heat,  rises  high  in 
Alp  and  mountain-range,  keen  air  piercing  into  the  deep  valleys  between. 
Thus  that  which  to  blind  sensibility  seems  but  the  war  of  the  elements, 
is  to  intelligence  a  harmony  and  a  mutual  embracing.  The  storms  and 
convulsions  of  nature  are  the  products  of  a  law  which  has  repose  for 
its  end  and  aim,  and  which  is,  as  has  been  already  stated,  the  symbol 
and  representative  in  nature  of  the  unity  and  immutability  of  the  Deity. 
The  law  of  assimilation  by  which  a  wound  granulates  and  our  organi- 
sation is  redintegrated,  by  which  our  strength,  physical  and  intellectual, 
is  restored  from  hour  to  hour,  is  also  that  by  which  the  surface  of  our 
globe,  from  being  a  bald  geometric  surface,  is  made  rugged  and  hoary — 
that  by  which  the  beautiful,  the  picturesque,  and  the  sublime  are 
imparted  to  nature,  and  a  sheltered  dwielling-place  secured  for  man  and 
other  animals. 

''  Nor  is  this  all.  By  the  miracle  of  creation  at  first,  and  by  sowing 
the  surface  of  the  earth  thereafter,  with  the  seeds  of  plants,  the  Creator 
has  enabled  the  earth  and  the  air  to  fulfil  the  law  of  assimilation  and 
harmony  between  them  in  a  manner  that  is  most  complete  and  most 
beautiful.  For  the  fully-develffped  seedy  the  individiud plant,  the  vegetable 
kingdom  €L8  a  whole,  what  in  it,  when  viewed  in  relation  to  the  atmo- 
iiphere,  but  air  become  concrete  as  vegetable  tissue  piercing  down  into  thn 
earth  and  rootivg  itself  in  it  f    And,  viewed  tit  re/ereviee  to  the  earth, 
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wJiat  i4f  it  but  a  system  of  earth-particles,  aqueous,  gemmeoiis,  earthy, 
saline,  suspended  and  diffused  in  air  to  the  utmost  by  the  concrete  air- 
tissue  {that  is,  tJie  vegetable  tissue)  as  a  scaffolding ;  these  panicles^ 
meanwhile,  in  so  far  as  they  are  capable  of  the  aeriform  state,  eduding 
into  the  air  in  forms  often  fra^ant,  and  always  more  aeriform  thati 
tliose  in  whicJi  they  enter  the  plant  t  Yes ;  the  calling  of  the  vegetable 
kingdom,  the  charter  of  its  existence  with  antecedent  nature,  the  earth 
and  the  air,  is  to  realise  aA<l  fulfil  the  law  of  continuity,  of  harmony, 
of  assimilation,  on  their  mutual  confines,  (1)  to  carry  up  in  forms  as 
aerial  as  possible  earth-particles,  and  to  suspend  them  in  a  state  of 
diffusion  in  the  air  when  they  cannot  be  made  to  vaporise  into  it,  and 
(2)  to  carry  down,  in  forms  as  concrete  as  possible,  air-particles  into 
the  earth. 

'' Aud  in  this  theory  (along  with  that  which  gives  the  spherical  super- 
ficies as  the  most  general  archetype  of  all  forms  that  are  the  products 
of  the  physical  forces*)  we  have  a  satisfactory  explanation  of  the  forms 
of  the  plant-world  in  general  Here  we  see  why  a  fully  developed 
plant  must  consist  of  an  aerial  and  a  terrene  part,  of  widely -spreading 
morsels  of  surface  or  leaves,  supported,  if  need  be,  on  radii  as  leaf-stalk, 
branch,  and  stem,  and  of  deep-striking  roots  and  rootlets.  There  is  no 
longer  room  for  wonder  why  plants  and  flowers,  things  of  such  beauty, 
should  be  so  fragile  and  so  fading,  the  sport  of  every  blast.  The  plant- 
form  must  intercede  between  the  fickle  fleeting  air  and  the  fixed  earth 
OQ  their  mutual  confines.  The  plant  must  bring  these  heterogeneous 
elements  together  and  reconcile  them.  And  therefore,  inasmuch  as  the 
air  is  very  tenuous,  elastic,  mobile,  spreading  wide  and  rising  high, 
while  the  earth  is  concrete,  ineldstic,  fixed,  and  lying  low,  the  plant 
which  is  appointed  to  represent  both  in  itself,  and  each  favourably  to 
the  other,  must  have  a  form  that  shall  be  tenuous,  mobile,  elastic, 
carrv'in^  up  and  distributing  in  the  air  such  earth-particles  as  are  capable 
of  isolation  and  solution,  as  widely  and  as  high  over  head  as  possible. 
It  must,  as  an  individual,  be  a  wavy,  fleeting  thing.  If  it  is  to  acquire 
stability,  and  to  last  for  years,  or  generations,  or  ages,  it  must  consent 
to  the  compromise  of  its  individuality.  It  must  have  recourse  to  the 
principle  of  association.  Many  must  merge  into  one.  The  phyton 
must  become  a  branching  plant  or  tree. 

''  That  the  plant-form,  especially  when  an  annual  merely,  must,  from 
its  tenuous  and  expanded  character,  be  very  liable  to  injury,  is  an 
inevitable  consequence.  But  in  creation,  as  it  actually  stands,  is  this 
an  evil?  Nay;  to  the  very  extent  that  the  plant-world  is  easily 
destructible,  it  is  suitable  as  food  for  a  higher  order  of  beings — ^beings 

•  See  First  Line$  (f  ScUnct  Simplified,  &c.,  by  tlie  Author.     1860. 
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possessing  sensibility,  and  that  sensibility  so  adjusted  to  their  organi- 
sation that  a  state  of  organic  well-being  in  them  is  a  state  of  enjoyment 
to  them ;  beings  teeming  in  multitude — creatures  such,  that  it  may  be 
truly  said,  in  a  high  sense,  that  after  the  glory  of  the  Creator  himself, 
creation  exists  for  their  sakes. 

"  To  our  theory  there  also  attaches  a  definite  conception  of  plant-life 
and  function.  A  plant,  according  to  what  has  been  shown,  consists  at 
once  of  an  ascending  and  a  descending  system  of  parts  and  action ;  and 
for  the  full  development  of  the  plant,  a  corresponding  amount  of  energy 
must  be  simultaneously  imparted  to  both  these  systems  and  modes  of 
action.  If  the  proper  earth-particles  which  it  is  the  duty  of  that  species 
of  plant  to  raise  and  suspend  in  the  air  are  wanting  in  the  soil  where  it 
is  put  to  grow,  the  plant  has  nothing  to  do,  and  it  will  not  grow  either 
well  or  long.  And  if  light  and  heat,  which  energise  the  air,  are  wanting, 
all  the  peculiar  phenomena  of  vegetable  synthesis  must  faiL 

''  The  ascending  system  of  parts  and  action  commences  in  the  soil,  and 
from  concrete  molecules  in  contact  with  the  spongioles  of  the  root,  it 
takes  up  such  as  it  can,  analysing  and  reducing  them  more  and  more 
towards  the  purely  aeriform  state ;  thus  resolving  water  into  common 
vapour,  common  v;apour  into  oxygen  and  hydrogen,  ammoniacal  com- 
pounds into  ammoniacal  vapour,  and  ammoniacal  vapour  into  nitrogen 
and  hydrogen ;  also  decomposing  carbonic  acid  into  oxygen  and  carbon, 
at  least  if  nascent  hydrogen  be  present,  so  that  the  carboni  by  union 
with  the  hydrogen,  may  be  rendered  more  aeriform  than  itJ^is  by  itself, 
and  thus  may  form  the  basis  of  some  Essence  by  which  the  fragrance 
of  the  vegetable  kingdom  may  be  added  to  the  vital  air  whi^h,  in  these 
circumstances,  that  kingdom  must  constantly  tend  to  evolfft.  Add  to 
these  tilings  and  to  this  mode  of  action  the  elevation  out  of  the  earth 
towards  the  periphery  of  the  phint,  that  they  maybe  diffused  and  suspended 
in  the  air  to  the  utmost,  the  fixed  earth-particles  of  carbon  or  diamond, 
potassium,  silica,  phosphorus,  calcium,  sodium,  magnesium,  sulphur, 
iron,  &c.,  and  it  will  be  seen  how  much  the  root-system  of  a  plant  has 
to  do. 

'^  But,  for  success  in  the  accomplishment  of  this  analytical  function,  it  is 
wholly  indispensable  that  the  descending  system  which  originates  in  the 
air  and  belongs  to  the  leaf  shall  co-operate  in  energy;  for  as  the  ascending 
or  leaf-system  is  essentially  analytic,  or  in  the  interest  of  aeriforms,  so 
this,  the  descending  or  leaf-system,  is  essentially  synthetic,  or  in  the  in- 
terest of  concretes.  An  atom  of  carbon  will  not  leave  those  of  oxygen 
with  which  it  is  combined  in  carbonic  acid  merely  to  fall  down  and  clog 
the  plant  as  soot  While  the  root-system  solicits  the  oxygens  and  carbons 
to  part  company,  and  offers  nascent  hydrogen  for  union  to  both,  it  is 
the  descending,  the  leaf-system,  that  which  has  light  and  heat  as  its 
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energising  principles,  that  actually  elfects  the  exchange.    The  loaf-system 
calls  for  molecules  still  more  and  more  highly  compounded,  for  the  oon- 
struction  of  which,  above  all  others,  hydro  carbon  is  well  suited.   But  how, 
it  may  be  asked,  shall  highly  compounded  molecules  be  able  to  maintain 
their  existence  if  originating  in  the  leaves  and  destined  to  encounter  in 
the  plant  the  analysing  system  of  action  that  is  ever  ascending  from 
the  roots  1     For  this  they  must  be  able  to  fulfil  one  or  other  of  these 
two  conditions :  firsts  they  must  escape  out  of  the  cells  in  which  the 
analysing  plant-action  is  going  on,  and  get  into  places  or  vessels  apart; 
or,  secondly f  they  must  possess  in  themselves  molecular  stability  while 
in  the  plant     Now,  under  one  or  other  of  these  two  conditions,  it  may 
be  shown  that  all  the  permanent  products  of  vegetable  nature  fall     Wax, 
one  of  the  mostly  highly  compounded  of  them  all,  even  often  gains  the 
outside  and  reposes  on  the  leaf  or  the  fruit,  as  does  also  sugar  sometimes. 
All  essential  oils,  resins,  alkaloids,  crystids,  &c.,  exist  in  cells,  apart ; 
wliile  as  to  starch,  it  is  a  vegetable  substance  constructed  in  such 
harmony  with  the  whole  action  of  the  plant,  that  it  is  no  more  to  be 
expected  that  a  fully-developed  plant  will  break  starch  up,  than  if  it 
were  the  acknowledged  embryo  of  cellulose.     It  is  otherwise  with  sugar. 
But  these  views  cannot  be  followed  up  by  the  ordinary  lights  of  the 
laboratory.     With  the  single  exception  of  the  sugars,  all  the  formula 
of  the  tectonic  elements  of  the  v^etable  kingdom  are  uncontrolled  and 
destitute  of  significancy. 

^'  Thus  it  IB  not  the  external  forms  and  the  chemical  composition  of  the 
vegetable  kingdom  only  which  our  theory  explains.  It  throws  great 
light  upon  the  internal  structure  of  plants.  It  not  only  leads  us  to  infer 
that  all  the  first  and  simplest  plants,  and  all  the  first  elements  in  ever}' 
plant,  shall  be  little  hollow  spheres — that  is,  cells,  vesicles,  or  utricles  \ 
but  it  leads  us  also  to  expect  that,  as  soon  as  this  cellular  mass  can 
claim  individuality,  and  constitutes  a  plant  at  once  aerial  and  terrene, 
with  both  a  descending  and  an  ascending  system,  and  therefore  a  com- 
bining or  concreting,  and  an  analysing  or  rarefying  mode  of  action 
accompanying,  the  cellular  matter,  under  the  influence  of  the  descending 
mode  of  action,  commencing  in  the  foliage,  must,  as  it  proceeds  down- 
wards, tend  to  concrete  and  combine  into  forms  more  and  more  con- 
tinuous and  dense, — as,  for  instance,  into  vessels,  fibres,  and  encrusting 
matter,  stUl  increasing  in  quantity  as  we  approach  the  terrene  part  or 
root.  Under  the  influence  of  the  ascending,  the  separating,  and  rarefying 
system,  on  the  other  hand,  the  mass  of  cellular  matter  must  continually 
tend  to  separate  and  expand  into  lamina),  or  leaves  and  cells  with  their 
walls,  still  more  and  more  bright  and  aerial  (as  in  blossoms  in  particular 
and  parenchyma  and  the  epidermis  generally). 

"  Under  the  same  state  of  things,  it  follows  that  the  distribution  of 
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woody  (or  concrete  air)  matter  and  of  aahes  (diifose  earth-elements)  in 
plants  and  trees  shall  be  the  converse  of  each  other.  The  woody  matter, 
as  the  prodact  of  the  foliage,  and  of  the  descending  concreting  system, 
will  be  found  in  greatest  strength  in  the  interior  of  the  stem  and  root ; 
the  ashy  matter  or  earth-particles,  the  product  of  the  ascending  system, 
in  the  periphery  of  the  stem  and  of  the  entire  plant  or  tree. 

**  That  all  these  deductions  from  our  theory  are  verified  by  observation, 
is  too  well  known  to  require  to  be  stated  ;  and  here  let  us  conclude  with 
a  remark  siiggested  by  the  last  inference,  which  throws  light  upon  a 
great  question  in  high  philosophy. 

"  Tt  is  well  known,  in  accordance  with  what  has  just  been  shown,  that 
plants  and  trees  are  aerial  and  light  above,  massy  and  strong  beneath. 
Now,  this  fact  in  creation  has  usually,  in  common  with  others  of  the 
same  order,  been  held  to  be  fully  explained  by  a  reference  to  its  ex- 
pediency. It  has  been  said  that  plants  have  been  wisely  made  light 
and  aerial  above,  solid  and  tough  beneath,  to  the  end  that  they  may  be 
able  to  support  themselves  and  brave  the  storm.  Now  this  undoubtedly 
is  a  good  explanation  so  far  as  it  goes  ;  but  from  what  has  preceded,  we 
find  that  it  does  not  go  to  ths  root  of  the  matter.  From  what  has  pre- 
ceded, we  find  that  the  lightness  of  trees  above  and  their  solidity 
beneath  is  not  a  particular  expedient  adopted  in  their  interest  alone,  for 
securing  a  special  end  in  their  behalf  alone.  We  find  that  it  is  secured 
in  the  fulfilment  of  a  grand  principle — that  it  is  provided  for  in  an  all- 
embracing  law,  in  the  framing  of  which  this  particiUar  end  and  innumer- 
able other  beneficent  ends  were  provided  for.  These  ends  may  indeed 
be  advantageously  contemplated  by  us  in  detail  as  such.  But  if  we 
are  to  look  for  such  ends  in  every  individual  object  in  nature  and  in 
every  organ,  we  are  only  preparing  ourselves  for  frequent  disappointment; 
for  utility  is  not  the  point  of  view  which  ought  to  nde  in  our  reganls. 
In  the  natural  as  in  the  moral  world,  there  is  a  higher  principle  than 
particular  expediency  or  individual  interest.  There  is  a  call  all  through 
nature,  which  is  ever  for  order,  universal  order,  the  well-being  of  the 
whole.  And  accordingly  there  is  in  natural  science  a  doctrine  of 
general  homology  as  well  as  of  special  utility.  And  truly  wonderful  it 
is  to  observe  to  what  an  extent,  in  the  natural  as  in  the  moral  world, 
multitudes  of  special  uses  and  individual  advantages  in  detail  are  secured 
as  often  as  supreme  law  is  obeyed.  Hence  the  grand  aim  at  once  of 
science  and  philosoi)liy  ought  to  be,  the  discovery  of  supreme  laws ; 
and  to  this  theme  the  preceding  pages  have  been  devotM  in  the  delight- 
ful field  of  the  vegetable  kingdom." 


CHAPTER  XIII. 

OF  THE  FORM  AND  STRUCTURE  OF  A  FLOWERING  PLANT. 

It  was  subsequently  to  the  publication  of  these  papers  vrhich  have  been 
80  largely  quoted  in  the  preceding  chapter,  that  I  first  ventured  to  con- 
jecture in  my  own  study,  and  have  now  come  to  believe  in  the  structure 
of  the  material  element,  which  has  been  set  forth  in  these  pages.  It  is 
for  us  now,  therefore,  to  compare  that  supposed  structure  with  the 
observed  structure  of  plants,  and  to  see  whether  we  do  not  discern  in 
the  very  structure  of  the  material  element  itself  anticipations  of  what 
we  already  find  in  the  vegetable  structure. 

The  vegetable  kingdom,  in  order  to  be  understood,  must  be  reganled 
in  a  twofold  point  of  view,  which  may  be  designated  respectively  as 
physical  and  physiological  (or  more  correctly  biological).  The  physical 
point  of  view  regards  it  as  the  intermedium  between  the  earth  and  the 
atmosphere,  embodying  and  representing  both,  and  clothing  the  planet 
with  living  objects,  in  fixed  situations,  which  the  sunbeams  may  fall 
upon  and  expand,  fructify  and  animate.  Otherwise,  it  may  be  also 
regarded  as  an  efflorescence  of  the  sphere  mimicked  by  the  efflorescence 
to  be  seen  on  damp  walls,  nitre-producing  fields,  and  hoar-frost  generally, 
a  nisus  of  the  planet  to  extend  its  dimensions  as  reaction  against  that 
contraction  of  dimension  which  the  secular  gravitation  of  its  con- 
stituent particles  implies,  and  so  to  utilise  the  heat  which  is  constantly 
being  forced  outwards.  This  conception  of  the  vegetable  kingdom  gives 
it  as  consisting  of  vertical  lines  or  a  continuation  of  the  terrestrial  radii 
into  the  atmosphere.  It  gives  the  plant  as  an  axis  fixed  in  position. 
It  gives  the  plant  axis. 

The  biological  point  of  view  gives  a  conception  which  is  precisely  the 
converse.  For  this  point  of  view  gives  that  of  an  organism  which  shall 
concrete  the  carl)onic  acid  omitted  in  tlie  aeriform  state  by  the  animal 
kingdom,  and  expose  that  concrete  in  the  amplest  manner  to  the  sun- 
beam, to  the  end  that  the  carbonic  acid  in  it  may  be  resolved,  first,  into 
oxygon  gas  again,  so  as  to  sustain  the  respiration  of  the  aiiimid  king- 
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dom,  and,  secondly,  into  carbon-containing  tissue,  so  as  to  repair  ia 
animals  the  waste  which  respiration  and  action  generally  implj'. 
Hence  the  vegetable  concrete  must  be  so  formed  as  to  expose  as  large  a 
surface  as  possible,  both  for  the  most  successful  absorption  of  the 
carbonic  acid  that  is  floating  about,  and  for  exposure  to  the  sunbeam 
or  light  of  day,  that  that  carbonic  acid  may  be  decomposed.  In 
short,  the  biological  point  of  view  leads  to  the  conception  not  of  the 
plant  axis,  but  of  the  leaf ;  not  of  the  radiating  stem,  but  of  the  foliage. 
The  first  point  of  view  gives  the  axis,  the  other  the  equator,  which,  as 
is  well  known,  are  the  skeleton  of  the  sphere.  And  to  what  an  extent 
the  spherical  tends  to  prevail  in  the  vegetable  kingdom  has  been  already 
shown. 

And  now  let  us  enter  into  some  details.  And  as  the  anticipation  of 
an  elemental  plant-axis,  let  us  prelude  with  a  structure  consisting  of 
three  material  elements  united  in  a  line.  This  is  the  smallest  number 
in  which  individuality  can  be  maintained;  for  it  is  the  smallest  in 
which  the  terminals  are  similar  to  each  other,  and  therefore  repulsive  of 
each  other,  as  also  of  others  like  them,  and  so  can  maintain  itself  as  an 
axis,  and  not  turn  round  into  a  triangular  or  circular  form. 

And  as  that  of  most  easy  genesis,  and  therefore  most  probable  in 
nature,  let  the  two  terminal  elements  be  those  whose  nucleus  consists 
of  12  aetheri'al  units,  with  20  overlying  them;  while  the  middle 
element  is  of  the  other  kind — that  is,  with  20  internally  and  12  over- 
lying. Now  may  we  not  remark  at  once,  that  in  this  simple  structure 
we  have  already  a  preluding  of  the  three  parts,  namely,  fruit  and 
root,  with  foliage  lying  between  ?  Nay,  more.  Of  the  three  elements, 
though  all  of  them  are  intimately  bisexual,  yet,  according  to  what  has 
been  advanced  in  a  preceding  chapter,  the  two  supposed  terminals 
are  female  as  compared  with  the  middle  element,  which  is  male.  And 
here  may  we  not  say,  what  all  the  world  grants,  that  it  is  fruits  and  roots 
which  are  productive  of  offspring  as  compared  with  foliage  ? 

But  according  to  prevailing  tastes  in  science,  it  is  more  in  order  to 
say  that  a  simple  plant,  when  folly  developed,  consists  of  those  three 
parts,  the  fructification  above,  and  the  root  below,  as  terminals  of  the 
axis,  and  foliage  lying  between. 

And,  first,  let  us  direct  our  attention  to  the  fructification,  in  which, 
as  it  is  free  to  uprise  in  the  air  and  sunlight,  individuation  and  ample 
development  most  fully  appears ;  while  the  root,  growing  as  it  does  in 
the  soil  and  darkness,  has  to  encounter  continual  embarrassments. 
Here,  then,  let  us  call  to  mind  that  the  material  element  respecting 
which  we  are  now  to  inquire  whether  the  fructification  of  plants  is  in 
any  measure  preluded  by  it,  coiisists  interiorly  or  nearest  the  axis 
of  12  elements,  and  is  here  female  in  relation  to  an  external  layer  of 
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elements  which  are  20  in  number,  and  male  in  relation  to  llic 
others.  Now  that  typical  flowers  are  bisexaal,  as  our  material  element 
preludes,  and  that  the  female  parts  are  next  the  axis,  and  the  male 
parts  disposed  exteriorly  or  around  the  female  parts,  are  most  familiar 
facts. 

Being  to  such  an  extent  encouraged  then,  let  us  enter  somewhat 
more  minutely  into  the  investigation.  But  here  the  difficulty  meets  us, 
which  at  this  moment  prevaOs  through  the  whole  domain  of  natural 
science,  namely,  our  utter  want  of  insight  or  ideas  to  enable  us  to  say 
what  is  what.  Science  is  not  only  very  blind,  but  glories  in  its  blind- 
ness. What  has  been  observed,  it  is  said,  is  everything ;  what  has  not 
been  observed,  it  is  said,  is  nothing.  Such  is  the  canon  of  reality. 
And  after  all,  the  fact  is  that  this  boasted  observation  is  in  every  case 
merely  interpretation,  the  entire  value  of  which  is  r^ulated  by  the 
culture  or  no  culture  of  the  mind  which  receives  the  sensations,  or,  as 
it  is  said,  "  observes."  In  the  present  ease  the  question  is,  what  are 
really  female  parts  in  a  perfect  flower,  and  what  are  really  male  t  To 
this  no  answer  has  as  yet  been  given  which  ia  comprehensive  of  all  the 
parts.  Nor  has  any  scientiflc  view  been  given  of  what  makes  male, 
what  female.  But  may  we  not  say,  that  of  "  female  "  the  characteristic 
is  to  be  receptive,  and  of  "male"  to  be  communicative.  As  to  the 
forms  of  sexual  organs,  when  we  look  to  the  whole  of  living  nature, 
they  are  so  varied,  both  in  structure  and  situation,  and  indeed  in 
every  respect,  that  no  defiuition  can  be  built  on  form;  we  can  only  look 
to  function  as  has  just  been  done. 

Applying  thi^  test  then  to  that  organism  which  forms  on  the  summit 
of  a  simple  plant-axis,  that  is,  the  flower  bud,  we  remark  that  the  whole 
at  first  presents  itself  as  a  sphere  or  spheroid,  or  rather  ovoid,  as  perfect 
as  the  mode  of  its  nutrition  (which  is  from  one  region  only)  will  allow. 
Now,  viewed  in  this  state  as  a  whole,  a  calyx  with  its  contents,  it  is 
female;  the  calyx  being  receptive  in  a  twofold  sense — receptive  with 
regard  to  its  interior  of  the  whole  fructification  which  lies  undeveloped 
in  it  as  in  a  womb,  and  receptive  with  regard  to  its  exterior  also ; 
for  the  exterior  of  the  flower-bud  or  calyx  is  usually  of  a  green  colour, 
contains  chlorophyll,  and  is  receptive  of  the  carbonic  acid  of  the  ambient 
atmosphere.  The  calyx,  therefore,  we  regard  as  belonging  to  the 
female  parts  of  the  organism  of  the  flower.  That  the  carpels,  with 
their  intensely  receptive  stigmas  and  ovules,  do  so  is  generally  admitted. 
And  thus  we  find  that  tlie  parts  immediately  around  the  aerial  terminal 
of  the  plant-axis  are  female,  the  sepals  and  the  carpels  being  botli 
analogous  and  homologous  parts. 

But  our  theory,  that  these  parts  are  possibly  preluded  by  the  interior 
parte  or  endosark  of  our  material  element,  ought  to  enable  us  to  go 
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farther.  It  leads  ub  to  expect  that  those  parts,  taken  together  with 
the  axis  which  they  surround,  will,  in  a  complete  hut  simple  flower, 
be  precisely  12  in  number,  and  these  disposed  in  either  of  two 
arrangements  corresponding  to  the  two  kinds  of  axis  which  the  dode- 
cahedron possesses.  Of  these  two  kinds  of  axis,  one  terminates  above 
and  below  in  a  point  formed  by  three  edges,  facets,- or  members  of  the 
polyhedron,  leaving  other  three  outside  of  them  above  and  below 
alternating  with  them  (see  fig.  p.  67).  The  other  kind  of  axis  has 
one  facet  or  member  for  each  of  its  terminals,  with  five  members  lying 
around  outside  of  each,  and  these  alternating  with  one  another.  Hence, 
according  to  our  preluding,  the  normal  number  of  calyx-divisions 
or  sepals,  or  of  ovary-divisions  or  carpels,  ought  to  be  3  or  5.  Now 
that  nature  verifies  this  anticipation  to  a  remarkable  extent  will  not  bo 
denied.  It  were  possible,  indeed,  to  carry  the  correspondence  into  a 
great  degree  of  minuteness.  But  we  are  at  present  so  completely  in 
an  ideal  region  that  further  details  may  be  advantageously  omitted 
here,  especially  as  when  the  doctrine  of  abortion,  non-development, 
partition  ment  of  organs,  <&c.,  is  introduced,  there  is  no  difficulty  in  squar- 
ing phenomena  with  the  exigencies  of  any  hypothesis. 

Let  us  proceed  then  to  ask  now^  whether  we  find  any  correspondence 
in  the  number  of  elements  in  the  outer  layer  of  eetosark  of  our  material 
element  or  element  of  true  protoplasm,  with  those  of  the  mole  parts  in 
a  perfect  but  simple  flower.  And  here  we  have  first  to  remark, 
that  our  protoplasmic  parts  are  here  not  12  but  20  in  number,  tlic 
10  u])))er  or  interior  being  opposite  to  each  other  in  couples,  as  also 
the  10  lower  op  exterior;  but  the  uj^per  10  alternate  with  the  lower 
10  (see  the  diagram  of  the  icosahedron,  p.  67).  Now  were  we  to 
adopt  the  common  view  that  the  stamens  only  were  male  parts,  tlu? 
correspondence  of  nature  with  our  theory  would  be  abundantly  verified, 
for  the  number  of  stamens  in  flowers  are,  in  a  vast  number  of  speciet^, 
5  or  10,  or  20  (or  thereabout).  But  the  view  that  the  stamens  or 
authers  alone  ai'e  male  parts,  does  not  accord  with  the  conception  that 
the  function  of  the  male  is  to  communicate,  as  that  of  the  female  is  to 
receive.  Tliis  conception  includes  the  corolla  also  as  male,  and,  indeed, 
the  whole  flower,  except  the  calyx  and  carpels  with  their  contents,  as 
has  been  described.  Thus,  instead  of  being  receptive  of  the  carbonic 
acid  of  the  atmosphere,  like  the  calyx  and  the  carpels  when  maturing 
and  verdant,  the  corolla  emits  carbonic  acid  ;  instead  of  keeping  the 
fructification  cool  by  the  decojnpositi(m  of  that  acid  and  the  emission  of 
oxygen  gas  as  tlio  calyx  does,  the  corolla,  like  the  stamens,  ^oueraies 
heat,  which  cannot  but  often  bo  of  great  value  for  the  nmturition  of 
the  pollen.  The  corolla  also  plaiidy  exists  as  a  protection  for  the 
anthers  rather  than  for  the  caqxds,  for  as  soon  as  the  anthers  have 


124  VERIFICATIONS  IN  ACTUAL  NATUKE. 

fulfilled  their  function  and  fade,  the  corolla  fades  immediatdj  after- 
wards. The  lower  10,  therefore,  of  the  20  supposed  male  elements  in 
the  ectosark  of  the  true  protoplasmic  unit  we  regard  as  preluding 
the  5  petals  with  their  5  claws,  or  the  pentafid  corolla  with  its 
tube,  &c.  The  upper  10  alternating  with  the  lower  10  we  regard 
as  representing  5  anthers  with  their  5  filaments,  or  possibly  10 
stamens  in  many  cases  of  development  Into  further  details  and 
possible  modifications  we  need  not  go,  because  the  idea  of  a  perfect, 
and  at  the  same  time  a  perfectly  simple  flower,  is  an  idea  merely. 

Nor  need  we  show,  as  must  be  under  our  cosmical  law  of  assimila- 
tion (for  this  has  been  fnlly  done  already  in  an  empirical  way),  that 
the  flower  in  all  its  parts  must  tend  to  be  foliaceous  so  far  as  the 
conditions  of  existence  and  the  law  of  the  spherical  and  cellular  will 
allow.  I  only  add,  that  the  cosmical  law  explains  also  the  great  expan- 
sion of  the  corolla,  for  the  corolla  holds  the  position  of  equator  to  the 
terminal  axis  of  the  plant  or  peduncle. 

As  to  the  colours  of  the  corolla,  which  have  been  held  to  be  so  beauti- 
ful, they  are  chiefly  expressive  of  the  absence  of  chlorophyll  in  it. 
Their  charms  depend  on  their  comparative  rarity,  which  engages  and 
pleases  the  eye.  If  all  the  fields  and  forests  were  yellow,  or  blue,  or 
scarlet,  or  parti-coloured,  like  flowers,  what  would  we  not  give  for  a 
green  leaf  I 

Let  these  remarks  suffice  on  the  structure  of  a  perfect  yet  simple 
flower  as  preluded  by  the  material  element  itself. 

Upon  the  whole,  such  is  the  verification  of  our  view  which  the 
vegetable  kingdom  displays,  that  instead  of  summing  up  our  deduc- 
tions as  to  the  two  sets  of  female  parts  in  a  flower  with  the  two  sets 
of  male  parts  between  and  around  them,  may  I  not  just  quote  the 
following  words,  which  form  the  opening  sentence  of  Professor  Balfour's 
"  Manual  of  Botany,"  where  he  treats  of  the  flower  and  its  appendages  : 
**  The  flower  consists  of  whorled  leaves  placed  on  an  axis,  the  intemodes 
of  which  are  not  developed.  This  shortened  axis  is  the  thalamus  or 
toiais.  There  are  usually  four  of  these  whorls  or  verticils.  1.  The 
outer  one  called  the  calyx,  2.  The  corolla,  3.  The  stamens.  4.  The 
most  internal  one,  the  pistil.  Each  of  these  consists  normally  of  seve- 
ral parts  which,  like  leaves,  follow  a  law  of  alternation.  Thus  the 
flower  of  Grasmla  rubens  [he  gives  a  diagram,  which  has  been  copied 
in  fig.  16  of  our  Plate]  consists  of  a  calyx  composed  of  five  equal  parts 
arranged  in  a  whorl ;  a  corolla,  also  five  parts  placed  in  a  whorl  within 
the  former  and  occupying  the  intervals  between  the  five  parts  of  the 
calyx ;  five  stamens  in  the  spaces  between  the  parts  of  the  corolla  and 
consequently  opposite  to  those  of  the  calyx,  and  five  parts  of  the  pistil 
which  follow  the  sauie  law  of  arrangements"     Such  is  the  example  of  a 
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typical  flower  of  this  cltiss  which  lio  gives,  lie  adds, — "  Again  in  Scilla 
italica  the  parts  are  arranged  in  sets  of  three  instead  of  five,"  &c.  It 
will  aftenvards  appear,  when  protoplasm  is  regarded  as  differentiated  into 
those  organic  elements  wliich  constitute  the  actual  bioplasm  of  visible 
animals  and  plants,  that  there  is  another  though  an  analogous  reason 
for  the  appearance,  now  of  the  number  3  and  its  multiples,  now  of  the 
number  5  and  its  multiples. 

Having  said  so  much  of  the  fructification  of  plants  as  preluded*  by 
the  uppermost  of  our  three  material  elements  which  we  conceived  to 
represent  the  simplest  plant-axis,  very  few  remarks  will  be  made  on  the 
root  preluded  by  the  lowest  of  the  three.  Being  similar  to  the  upper- 
most, though  bisexual  like  the  fructification,  it  is  to  be  regarded  upon 
the  whole  as  female  or  productive.  But  here  the  organism,  unlike  the 
fructification  wHich  expands  in  the  thin  air,  the  root  is  so  beset  in  the 
closely-resisting  soil  that  the  development  is  very  poor  and  embarrassed. 
In  fact,  it  all  usually  remains  in  a  self-di£fusing  or  filamentary  state,  the 
only  specific  organ  being  the  open  or  absorptive  spongiole  on  the  top  of 
the  rootlets,  corresponding  to  the  stigma  on  the  top  of  the  carpels;  the 
matter  to  be  absorbed  being,  in  the  case  of  the  root,  free  particles  of 
plant-food  produced  by  the  soil  around  the  spongiole;  and  in  the  case 
of  the  flower,  free  particles  of  plant-dust  or  pollen  produced  by  the  plant 
itself  around  the  stigma;  the  former  providing  for  the  growth  of  the 
developing  plant,  the  latter  for  the  development  of  the  future  plant. 
On  this  subject  I  shall  only  further  refer  to  a  communication  which  I 
read  before  the  Botanical  Society  of  Edinburgh,  13th  December  18G0, 
which  was,  I  believe,  published  in  their  Transactions,  and,  at  any  rate, 
in  Tlie  Edinburgh  New  Philosophical  Journal  for  January  1861,  entitled 
"  The  Theory  of  the  Terminal  Fructification  in  the  Simple  Plant  of 
Ovules,  and  Pollen,  and  Spores." 

As  to  the  middle  member  of  our  three  elements  in  our  plant- axis, 
which,  of  course,  preludes  the  whole  plant  except  the  fructification 
above  and  the  root  below,  nothing  requires  to  be  said  beyond  what  has 
been  said  already,  unless,  perhaps,  it  be  this,  that  while  it  is  bisexual 
like  the  other  elements,  yet  here  the  female  parts  are  not  internal  as 
in  the  fructification,  but  lie  on  the  periphery.  They,  therefore,  prelude 
the  foliage,  which  is  at  once  peripheral  and  receptive  or  female — peri- 
feral  to  this  extent  that  on  it  mainly  devolves  the  determination  of  the 
external  form  of  the  whole  plant,  and  receptive  or  female  inasmuch  as 
it  has  for  its  special  function  not  only  to  suck  in  the  carbonic  acid  of  the 
air,  and  thus  render  the  whole  plant  pregnant,  but  to  form  a  bud  or 
quasi-embryo,  each  leaf  for  itself. 


CHAPTER  XIV. 

THE  SIMPLEST  ZOIC   FORMS  AND  FUNCTIONS  ARE  PRELUDED   BY  THE 

STRUCTURE  OF  THE  MATERIAL  ELEMENT. 

If  we  are  to  content  ourselves  with  modem  science  (so-called)  such  as 
it  is,  though  there  is  mystery  on  all  hands,  yet  nowhere  is  there  a  spec- 
tacle more  perplexing  than  that  which  nature  displays  in  the  field  of  the 
microscope.  What  multitudes  of  living  things,  call  them  protozoa,  pro- 
topliyta,  or  protista,  or  by  any  more  special  name,  their  forms,  and  eyen 
their  skeletons,  sometimes  so  exquisite,  always  so  strange,  and  enjoying 
life  surely, — those  of  them,  at  least,  which  move  about  so  rapidly,  so 
freely,  so  spontaneously,  nay,  shall  we  not  say,  so  capriciously — and  yet 
themselves,  by  all  that  the  scientific  eye  (so-called)  can  make  of  them, 
merely  specks  of  animated  jelly  or  glue,  without  mouth  or  muscle,  or 
nerve  or  organ  of  any  kind  I  Their  forms  how  sti'ange,  and  their  means 
of  getting  on  how  unaccountable,  and  how  unlike  anything  which  human 
ingenuity  would  have  proposed  for  them  !  In  a  word,  is  not  the  entire 
field  of  the  microscope  to  the  eye,  though  enlightened  by  all  that  science 
has  to  say,  a  perfect  mystery  and  a  perplexity?  Why  in  the  last  analysis  do 
we  meet  with  granules  and  cells  on  all  hands  and  as  the  ultimate  con8ti> 
tueuts  of  everything,  both  animal,  and  vegetable,  and  mineral  1  Why  mn 
these  granules  and  cells  at  first,  and  so  long  as  they  are  free  and  uncom- 
pressed, spherical  I  Why  have  cells,  also,  in  these  circumstances,  usually  a 
itucleus,  often  a  nucleolus  ?  And  why  do  they  come,  manifestly  after  a 
delicate  and  difficult  process  of  construction,  to  lose  so  soon  these  nu 
cleoll,  these  nuclei,  nay,  themselves  to  be  partitioned  or  to  diissolve  away  t 
Those  vibritile  cilia,  also,  with  which  spores  and  ova,  and  the  minutest 
organisms  generally,  are  furnished  as  with  banks  of  oars,  and  which  seem 
to  be  so  proper  to  every  individualised  organic  element,  that  they  are  often 
found  even  where  such  element  is  impacted  among  others,  and  has  only 
one  free  surface,  and  that  in  regions  of  the  highest  organisation,  as  for 
instance  in  the  mucous  membranes  of  man  himself,  what  can  thoir  ongin 
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and  meaning  bo  1  The  tentacala,  also,  and  lasso-cells,  and  stetee  which 
succeed  tlie  cilia,  as  the  organisms  to  which  they  belong  become  more  com- 
plicated, and  which  characterise  all  the  multifarious  races  of  polypes,  &u., 
how  do  they  come  to  be  there)  Is  not  one  tempted  to  think,  if  not  to 
say,  like  that  king  of  Spain  when  contemplating  the  Ptolemaic  system  of 
astronomy,  that  if  we  had  been  consulted  at  the  creation  we  could  have 
suggested  something  more  solid  and  better)  The  fact  is,  that  with  re- 
spect to  all  these  things,  and  a  thousand  others,  nay,  the  entire  micro- 
scopic field,  nay,  the  whole  field  of  nature,  there  is  at  present  on  the  part 
of  many  naturalists  nothing  but  despair,  in  so  far  as  the  rational  point 
of  view  is  concerned.  To  account  for  anything,  they  maintain  is  wholly 
beyond  our  powers,  and  therefore  that  with  which  we  have  nothing  to  do. 
Let  us  OBSERVB,  they  say,  with  all  possible  accuracy  and^ninuteness  all 
the  objects  which  we  can  succeed  in  bringing  within  the  range  of  our 
eye-sight.  Let  us  clabscpy  Ihem  all,  and  assign  to  each  its  place  in  nature 
with  all  possible  painstaking,  according  to  the  best  classification  which 
we  can  devise,  and  let  us  turn  to  economic  account,  so  that  they  may 
add  to  the  enjoyments  of  our  own  life,  those  of  them  which  are  suitable 
for  this  purpose.  But  having  done  our  best  in  this  line,  let  us  be  content 
to  let  them  otherwise  alone.  We  are  ourselves  rapidly  passing  off  the  stage 
of  existence  like  the  rest  of  them.  Why  attempt  to  give  an  account 
to  ourselves  of  the  reason  of  anything  since  we  ara  sure  to  fail )  Why 
give  any  encouragement  to  hopes  or  fears  with  regard  to  a  future,  which 
though  they  have  hitherto  played,  and  still  do  play  such  an  important 
part  in  the  development  and  history  of  humanity,  are  nevertheless  to  all 
appearance  needless  and  vain  ) 

Such  are  the  views  of  not  a  few  naturalists  at  the  present  time. 
Nevertheless,  to  these  naturalists,  provided  they  are  true  to  their  method, 
and  do  not  succeed  in  involving  us  in  the  same  despair  into  which  they 
have  fallen  themselves,  have  we  not  much  reason  to  be  thankful  1  For  since 
they  admit  into  their  belief  nothing  but  what  they  see  with  their  eyes, 
they  are  surely  good  for  us  to  go  by  so  far  as  they  go  themselves ;  and  if 
they  have  good  eyes  to  see  with,  and  good  fingers  to  separate  the  objects 
they  look  at,  surely  their  testimony  as  to  what  they  have  found  must  be 
of  the  greatest  value.  So  it  would  seem.  At  the  same  time,  it  is  worthy  of 
consideration,  how  much  more  easy  it  is  to  profess  to  follow  this  method 
of  simple  observation  than  actually  to  do  so.  Nay,  taking  into  account 
the  unavoidable  quickness  and  suggestiveness  of  mind  in  all  who  have 
curiosity  enough  to  devote  themselves  to  such  inquiries,  it  may  be  ques- 
tioned whether  this  method  is  ever  practically  followed  in  its  purity. 
And,  especially,  it  may  be  questioned  whether  this  logically  elected  ignor- 
ance of  the  so-called  man  of  science  is  much  better  than  the  natuml 
ignorance  of  men  in  general.     It  is  all  very  well  to  talk  about  accurate 
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observation.  No  doubt  it  is  the  first  essential  to  the  discovery  of  reality. 
But  after  all,  observation^  as  has  been  already  stated,  when  it  reaches  Uie 
mind,  though  still  retaining  this  name,  is  already  interpretation^  and  its 
value  depends  entirely  upon  the  mental  culture  of  the  observer.  Now, 
how  can  we  interpret  anything  in  a  satisfactory  manner  but  in  the  light 
of  reason  1  And  how  can  we  expect  any  interpretation  of  value,  except 
from  those  whose  minds  have  all  their  natural  wits  and  intuitions  about 
them  1  Now,  among  the  foremost  of  these  is  a  belief  in  God  and  in  the 
intellectual  system  of  the  universe.  A  mind,  therefore,  which  in  this 
respect  is  either  naturally  defective, -or  by  course  of  study,  or  of  life,  has 
eliminated  from  among  its  convictions  these  truths,  which  are  among 
the  most  characteristic  instincts  of  humanity,  need  scarcely  be  expected 
to  see  light  anywhere  but  along  those  few  lines  of  thought  which, 
taken  together  in  their  focus,  give  an  image  on  the  retina.  And  where, 
let  us  ask,  does  this  method,  employing  as  it  does  the  abnegation  of  the 
ceaseless  afirmations  and  demands  of  reason,  land  us  ?  What  is  that  uni- 
verse, the  reality  of  which  we  are  able  to  reach  in  this  way?  An 
irreproachable  logic  declares  that,  pursuing  this  method,  what  we  find  as 
possessing  the  highest  and  indeed  the  only  certainty  by  way  of  external 
world,  is  nothing  more  than  merely  a  possibility  of  sensations,  and  by 
way  of  ourselves,  nothing  more  tlian  a  power  or  habit  of  spinning 
out  these  sensations  into  a  thread  of  consciousness.*  Yes,  this  and 
no  more,  for  God  and  the  universe,  man  and  nature,  soul  and  body, 
liberty  and  law,  and  everything !  A  possibility  of  sensation  on  the  one 
hand,  and  a  thread  of  consciousness  on  the  other,  that  is  all  in  all.  Let 
us  refuse,  then,  to  indulge  in  such  an  unnatural  and  sterile  suppression 
of  reason.  Let  us  rather  listen  to  the  anxious  inquiries  which  she  makes, 
and  without  an  answer  to  which  she  will  never  be  satisfied. 

And  to  resume  our  development  at  that  point  where  we  have  obtained 
the  material  element  and  the  normal  action  of  its  aetherial  atmosphere, 
supposing  it  to  exist  in  a  medium  dissimilar  to  itself,  and  assuming  that 
nebuhe  or  shoals  of  such  beings  or  things  do  actually  exist  in  that  ocean 
of  the  universal  aether  in  which  we  ourselves  on  board  of  this  world 
of  ours,  and  all  other  worlds,  are  sailing,  do  we  find,  let  ns  ask,  anything 
that  throws  any  light  on  the  forms  and  structures  of  those  wonderfnl 
microscopic  objects  which  have  been  referred  tol  Although,  when  we  are 
at  the  material  element  only,  we  are  as  yet  at  an  incredible  distance  from 
everything  that  is  visible,  let  us  not  despair  of  finding  resemblances.  The 
cosmical  law  of  assimilation,  implying  as  it  does  a  general  homology 
among  the  products  of  nature,  and  especially  among  those  which  are 
most  adjacent  to  each  other  in  the  order  of  genesis,  leads  us  to  expect 

•  See  J.  S.  MillH*  Criticism  of  the  Philosophy  of  Sir  W.  Hamilton. 
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among  the  least  and  first  things  visible,  resemblances  in  fonn  and  struc- 
ture, and  mode  of  action  to  the  material  elements  themselves.  Do  we, 
then,  find  anything  of  this  kind  in  the  air  which  surrounds  us,  which  of 
all  earthly  things  resembles  the  sether  most  ?  Do  we  find  in  this  medium 
any  objects  such  that  the  material  element  itself  of  which  they  are  com- 
posed may  be  regarded  as  a  preluding  of  them  )  I^ow  to  this,  though 
not  altogether  a  negative,  yet  only  an  equivocal  answer  can  be  given. 
Until  lately,  indeed,  the  answer  would  have  been  simply,  Ko.  Until 
lately  it  was  supposed  that  the  common  open  air  was  free  from  particles 
of  every  kind,  except  those  of  the  gases  and  vapours  which  compose  it 
But  now  it  is  found  that  even  the  azure  of  the  sky,  and  at  any  rate  a 
certain  blueness  which  common  air  displays  when  properly  illuminated 
for  the  purpose,  is  in  reality  nebulous  in  its  nature,  the  nebulosity  being 
due  to  clouds  of  foreign  particles  in  the  air.  These  particles  are,  how- 
ever, so  minute  as  not  to  be  otherwise  discernible  at  present.  Nothing, 
therefore,  can  be  affirmed  with  regard  to  their  forms,  structure,  and 
modes  of  action.  But  in  connection  witL  them,  the  theory  of  zymotic 
and  infectious  diseases  which  is  most  in  favour  is  to  the  effect  that  these 
diseases  are  caused  and  propagated  by  invisible  organisms  which,  how- 
ever they  may  have  originated,  and  whatever  they  may  be  like,  can 
maintain  themselves  all  invisibly  in  the  air  for  certain,  sometimes 
lengthened  periods.  In  confirmation  of  the  existence  of  such  objects  in 
the  air,  it  is  also  well  known  that  media  suitable  for  the  entertain- 
ment of  life — vegetable  infusions,  for  instance,  nay,  chemical  solutions, 
provided  they  contain  the  organic  elements-— cannot  be  long  exposed 
to  the  air  before  they  are  teeming  with  life.  And  since  the  living 
beings  and  things  which  thus  make  their  appearance  soon  produce  on 
their  own  part  spores  and  ova  of  exquisite  minuteness,  capable  of  pro- 
ducing tbeir  like  in  the  same  or  other  similar  solutions,  the  legitimate 
inference  is  that  they  are  themselves  the  development  of  spores  and  ova 
absorbed  from  the  air.  Their  observation  in  detail  while  they  are  still 
in  the  air  would,  of  course,  be  impracticable.  But,  all  things  considered, 
plainly  in  so  feur  as  the  atmosphere  is  concerned,  there  is  nothing  to  dis- 
courage us  from  searching  even  in  this  small  planet  of  ours,  to  which 
alone  we  have  access,  for  minute  objects  resembling  in  some  respects,  it 
may  be,  that  with  which  we  have  peopled  certain  regions  of  the  celestial 
spaces.  On  the  contrary,  there  is  much  to  encourage  us  to  proceed 
with  our  inquiry. 

Here,  then,  let  us  turn  from  the  atmosphere  to  the  ocean,  and  its  various 
immediate  or  mediate  distillates,  that'  iB,  the  waters  generally  of  the 
terraqueous  globe.  In  them,  let  us  ask,  do  we  find  any  objects  bearing 
any  resemblance  to  the  material  elemeut  itself,  that  individualised  object 
or  species  which  we  have  found  as  the  very  beginning  of  the  material 
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economy,  where  it  lied  on  the  very  confines  of  the  world  of  spirit,  that 
is,  of  pore  life  ?  Yes,  in  reply  to  this  it  may  be  truly  said,  in  general 
terms,  that  all  the  waters  of  the  world — oceans,  lakes,  riversy  ponds, 
marshes,  ditches,  &c. — wherever  there  is  nothing  to  prevent  it,  are  all 
teeming  with  little  beings  and  things  all  in  motion,  more  and  more  of 
them  still  more  and  more  minute  being  rendered  visible  in  proportion 
as  the  magnifying  power  of  the  microscope  is  increased. 

In  this  field,  then,  we  may  reasonably  look  for  those  moving  forms 
which  are  simplest  among  such  as  are  visible,  with  a  view  to  mark 
whether  there  be  any  of  them  which  still  indicate  resemblances  to  our 
primordial  type  of  material  natuiu 

It  is  true  that  when  we  have  transferred  our  thought  from  the  single 
material  atom  to  any  object  which  can  by  any  means  be  rendered  visible, 
we  have,  as  has  been  already  stated,  taken  a  flight  which,  in  point  of 
interval,  may  be  compared  to  the  distance  of  our  planet  from  the  sphere 
of  the  fixed  stars.  The  interval  from  a  single  unit  of  atomic  weight  to 
an  object  which  is  large  enough  to  show  anyhow  in  our  eyes  is  incon- 
ceivably  great.  But  still  this  should  not,  according  to  our  philosophy, 
discourage  Us  in  a  search  for  resemblances.  For  since,  according  to  that 
philosophy,  the  material  element  and  cosmical  law  are  one  and  the  same 
universally,  nature  must  everywhere  be  consistent  with  herself,  and 
resemblances  between  individualised  objects  ought  never  altogether  to 
cease. 

And  hence,  indeed,  the  possibility  of  a  knowledge  of  nature,  such  as 
may  be  justly  entitled  to  the  name  of  scientific.  Nay,  hence  a  bean-ideal 
of  the  study  of  nature.  For  hence  it  follows  that,  by  the  acquisition  of 
an  adequate  knowledge  of  any  one  typical  and  fully  endowed  object,  a 
general  knowledge  of  leading  features  in  all  is  acquired  at  the  same 
time, — a  happy  result,  surely,  for  by  such  a  state  of  things  much  of  the 
life  of  the  truly  philosophical  naturalist  may  be  left  free  for  higher 
pursuits  than  the  mere  classifying  and  naming  of  minerals,  plants,  or 
animals. 

But  to  proceed.  Among  the  simplest  living  creatures  which  become 
large  enough  in  the  field  of  the  microscope  to  admit  of  any  insight  into 
them  are,  as  has  been  stated,  Gregarinida  and  naked  Bhizopoda* 
The  former,  when  fully  extended,  possess  lengthened  forms,  but  when 
they  attain  a  state  of  repose,  both  become  spherical,  and  are  said  to  be 
'*  encysted,''  as  represented  in  figure  1,  which,  as  has  been  also  stated, 
may  also  represent  equally  well  the  ovum  of  a  highly  organised  animAl 
Here,  then,  we  have  an  illustration  of  the  cosmical  law  of  material  action, 
namely,  that  the  spherical,  as  being  the  form  of  culmination  under  that 
law,  is  the  limit  of  metamorphic  action,  and  therefore  the  form  of  repose. 
And  no  less  an  illustration  of  the  same  law  is  the  fact  that  the  Gregarina, 
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when  in  a  state  of  action,  departs  from  the  spherical  in  form,  and 
becomes  prolate  or  axial,  that  is,  spindle-shaped  or  cylindrical,  while  other 
species  when  active  become  equatorial,  discoid,  or  radiate  (Asteroidea), 
and  moltitudes  hemispherical  or  hemiform  (Medusidai,  &c.) 

As  to  the  Amoeba  (fig.  16)  when  in  a  state  of  activity,  in  its 
protruding  in  any  or  in  all  directions  filaments  consisting  of  the 
same  material  as  itself,  and  in  fact,  parts  of  itself,  and  in  its  also 
retracting  these  parts  again  when  and  where  it  pleases,  and  thus 
out  of  its  own  plastic  body  or  sarcode  extemporising  legs  and  arms 
for  itself,  and  moving  about  spontaneously,  and  laying  hold  of  its  food, 
for  the  assimilation  of  which  to  itself  it  also  extemporises  a  stomach, — 
in.  these  actions  of  the  microscopic  animal,  and  in  these  protrusive  and 
retractile  pseudopsedia,  which  are  emitted  from  the  protoplasmic  body 
or  nucleus,  do  we  not  see  what  we  may  call  a  nisus  at  repeating  the 
structure  and  action  of  the  material  element  itself,  with  its  setherial 
elements  constantly  proceeding  outwards  from  the  nucleus  and  return-, 
ing  in  again)  As  to  the  Gregarina'on  the  other  hand,  and  Entozoa 
generally,  such  organism  and  action  are  not  to  be  looked  for  in  them, 
in  consequence  of  the  confinement  which  belongs  to  their  habitat, 
which  forbids  all  delicate  projections  from  their  bodies. 

But  more  simple  than  these,  and  mirroring  the  single  material  ele- 
ment more  expressly,  we  may  regard  those  ova  and  spores,  which  the 
simplest  organisms,  both  animal  and  vegetable,  produce,  multitudes  of 
algse  for  instance  and  zoophytes  (see  fig.  8).  Add  to  these  a  vast  variety 
of  fully  developed  organisms,  sometimes  referred  by  systematic  writers 
to  the  animal  kingdom  (fig.  14,  Actynophrys  sol.),  sometimes  to  the 
vegetable  kingdom  (fig.  9,  Volvox  globator),  many  of  them  providing 
themselves  with  exquisitely  constructed  siliceous  or  calcareous  skeletons 
or  supports  for  their  soft  bioplasmic  forms  (see  fig.  15,  a  Xanthidium 
or  ovum  of  Crystatella) ;  also  Foraminifera  and  Eadiolaria  generally. 
While  they  are  surrounded  on  all  sides,  or  symmetrically,  with  fine 
sensitive  filiform  appendages  always  in  motion,  or  tending  to  move, 
extensible  or  excursive  and  retractile,  like  the  setherial  elements  in 
the  atmosphere  of  the  material  element  itself,  in  none  o  these  primor- 
dial animals,  it  is  also  worthy  of  remark,  has  a  mouth  been  detected, 
any  more  than  in  the  material  element.  There  is  no  room  for  looking 
in  them,  therefore,  for  organs  of  digestion  and  assimilation.  But  these 
things  we  shall  have  to  look  for  as  soon  as  we  proceed  to  consider  the 
first  stage  of  composition  of  organism,  and  thus  make  a  step  in  the 
direction  of  visible  objects. 

That  such  composite  structures  are  to  be  expected  in  nature,  follows 
from  what  has  been  advanced,  both  as  to  the  effects  of  respiration  and 
of  sexual  differences.  The  former  process  we  have  seen  to  be  exhaustive 
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I  of  the  matter  of  the  element  or  organism   tliat  breathes.      Hence 

elements  which  have  breathed  much  have  become  dissimilar  to  those 
which  have  breathed  but  little.  When,  therefore,  two  elements  which 
are  thus  related  to  one  another  meet,  they  will  tend,  under  the  law  of 
assimilation,  to  merge  their  differences  by  uniting  together,  and  giving  rise 
to  a  new  structure  consisting  of  a  couple.  Kow,  of  this  coupled  element 
we  may  affinn  these  things.  Its  form  must  be  lengthened  or  prolata 
It  must  have  one  eminent  axis,  and  it  must  consist  of  two  parts,  one  of 
which  is  maieriaUy  stronger  than  the  other,  but  that  other  (stherially 
stronger  than  the  first;  for  what  a  material  element  loses  as  to  its 
materiality  or  inertia  by  the  long-continued  action  of  its  »therial  atmo- 
sphere or  respiration,  it  gains  in  what  may  be  called  SBtheriality  or  quick- 
ne8&  Here  then  do  we  not  find  already  in  this  organism,  consisting  of 
two  parts  united,  the  preluding  of  the  body  and  the  head  of  an  animal, 
the  body  being  the  more  material,  the  head  the  more  sBtherial  part  t 

And  what  will  be  the  mode  of  action  of  the  satherial  elements  proper 
to  the  two  atmospheres  of  the  material  elements  in  this  coupled  form ! 
Plainly  the  excursions  of  those  which  lie  between  the  two  component 
parts  of  the  coupled  structure,  and  therefore  about  the  middle  of  the 
form,  can  no  longer  radiate  and  return  freely  from  and  to  their  proper 
centres,  as  they  did  when  the  two  material  elements  were  separate  and  free. 
On  the  contrary,  as  they  tend  to  meet  each  other  in  direct  opposition, 
their  excursions  will  tend  to  strike  out  at  right  angles  to  the  axis  of  the 
coupled  form,  and  thus  to  form  an  equatorial  respiratory  circle.  Not 
that  this  respiratory  circle  will  correspond  in  position  with  the  middle 
of  the  form.  The  law  of  action  and  reaction  implies  that  it  will  be 
thrown  by  the  part  which  is  materially  stronger  nearer  that  which  is 
materially  weaker  than  the  middle  of  the  form,  that  is,  nearer  the  head. 
As  to  the  extremities  of  the  axis  of  this  coupled  structure,  the  s&therial 
elements  there  will  be  more  free  to  perform  their  normal  radiant  and 
returning  excursions.  Thus  they  will  prelude  cilia,  tentacula,  setae,  &c, 
at  the  head  and  tail  But  here  also  the  law  of  action  and  reaction 
will  tend  to  endow  the  head  more  fully  than  the  tail  with  purely 
material  organs  (tentacula,  arms,  &c.),  while  it  will  at  the  same  time 
tend  to  arm  the  tail  more  fully  with  more  sdtherial  elements.  Now  of 
these  we  have  seen  that  germ  and  sperm  are  ultimate  products,  and 
therefore  testes,  ovaries,  oviducts,  stings,  &c. 

The  structure,  therefore,  to  which  we  are  led  as  representing  a  living 
thing  such  as  would  residt  from  the  lasting  union  of  two  material 
elements,  may  be  something  like  this  (see  fig.  17) ;  a  and  h  ara  the 
united  elements,  a  the  more  authorial,  h  the  more  material,  and  therefore 
a  the  head,  and  h  the  body.  Projecting  from,  a  there  ia  a  oompleie 
circle  of  vibrating  cilia,  or  setad,  or  tentacula,  or  ciliated  tentacula,  &&, 
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ministering  to  the  preservation  (securing  food,  &c.,)  of  the  individaal. 
Projecting  from  h  there  is  a  defective  circle  of  cilia  or  setm,  &c.,  d 
ministering  to  the  reproduction  of  the  individual.  Around  the  head  or 
neck,  or  between  it  and  the  body,  there  is  a  circle  of  cilia,  &c.,  consti- 
tuting a  respiratory  apparatus,  which  considered  as  expiratory,  is  of 
course  counterpart  to  the  alimentary  circle  around  the  head,  and  there- 
fore such  that,  if  that  aroxmd  the  head  bespeaks  a  mouth,  that  adjacent 
to  it,  but  beneath  it,  indicates  an  anus.  !Now,  in  such  a  structure 
do  we  not  see  the  preluding  of  such  living  beings  as  mauy  infusoria, 
wheel-animalcules,  and  polyzoa,  cephalopoda,  &c.  1 

But  let  us  hasten  to  remark,  that  although  even  a  single  material 
element  (since  its  nucleus  contains  a  central  cavity),  and  still  more,  a 
couple  when  imited,  may  represent  an  organism  with  a  stomach,  yet  no 
development  of  a  mouth  has  yet  appeared,  or  any  other  need  of  alimen- 
tation but  that  which  the  emaciating  action  of  respiration  implies. 
As  the  living  organism  becomes  more  composite,  however,  a  mouth, 
intestinal  tube,  and  cloaca  present  themselves.  Thus  a  coupled  element 
consists  of  dissimilar  parts.  Hence  such  couples  will  tend  to  unite  again, 
and  there  will  result  more  and  more  lengthened  structures  of  extremest 
simplicity,  and  either  rigid,  or  capable  of  wriggling.  And  may  not  these 
be  taken  as  the  preluding  of  bacteria  and  vibrios  in  the  first  instance, 
afterwards  of  worms  in  general  ? 

But  following  the  course  of  definite  organisation,  we  are  called  upon  to 
remark  that,  as  soon  as  three  coupled  elements  have  united,  thus  imply- 
ing two  hinges,  the  structure  is  capable  of  obeying  so  far  the  law  of 
sphericity,  that  it  may  bend  round,  and  head  and  tail  uniting,  thus 
constitute  an  annular  segment  of  a  triangular  complexion,  consisting  of 
six  material  elements,  and  possessing  six  systems  of  cilia  or  sets,  arms  or 
legs,  or  projecting  oigans  of  some  kind.  Kow,  have  we  not  here  the  pre- 
luding of  the  segment  of  a  vertebra,  or  at  any  rate  that  of  an  annu- 
loidal  or  annulose  animal  ?  (See  fig.  18,  which  is  a  transverse  section  of 
an  animal  of  this  order.)  But  each  such  annulus,  being  equatorial  or 
discoid,  they  will,  when  developing  in  the  same  region  under  the  law 
of  symmetry,  apply  themselves  to  each  other,  so  as  to  form  a  tubular 
structure,  that  is,  a  structure  defective  at  both  ends, — that  is,  having 
both  a  mouth  and  an  anus  or  cloaca, — provided  the  organism  be  developed 
free  in  the  medium  in  which  it  exists. 

If,  again,  it  be  developed  where  the  first  ring  is  attached  to  any 
object,  it  will  have  a  mouth  only,  and  that  surrounded  by  a  system  of 
cilia  or  tentacula,  or  ciliated  tentacula,  as  the  case  may  be.  And  here 
have  we  not  a  preluding  of  a  polype  in  general,  a  conception  which 
embraces  the  animal  kingdom  in  its  simpler  members  to  a  vast  extent  9 

And  now  we  need  not  attempt  to  carry  our  zoic  synthesis  any  farther 
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though  it  was  desirable  to  carry  it  thus  far,  because  while  we  had  the 
respiratory  function  from  the  firsts  and  even  from  it  saw  the  necessity 
of  an  alimentary  function,  it  did  not  appear  till  now  how  alimentation 
adequate  to  secure  growth  and  development,  as  well  as  to  repair  the 
emaciation  implied  in  respiration,  could  be  effected.  Now,  however, 
we  see  how  this  may  be  secured,  when  a  structure  defective  at  one  if 
not  at  both  extremites  presents  itself^  that  is,  a  structure  with  a  mouth 
leading  to  an  internal  cavity,  with  perhaps  an  anus  also. 

But  let  us  not  attempt  to  carry  our  animated  morphological  construc- 
tions any  farther  here,  when  we  are  dealing  as  yet  with  the  true,  simple, 
or  undifferentiated  protoplasm,  not  the  bioplasm  of  the  biologist  com- 
pounded of  hydrogen,  oxygen,  carbon,  and  nitrogen,  &a,  but  the  mother 
element  of  all  these,  and  of  the  whole  material  system.  It  is  also  to  be 
considered  that  the  aims  of  general  or  merely  geometrical  morphology, 
(symmetry  and  sphericity)  cannot  be  in  any  great  measure  attained  by 
organisms,  which  are  obliged  to  develope  under  the  manifold  restrictions 
of  concretes  confined  to  the  surface  of  our  planet.  Thus  the  gravita- 
tion of  the  planet  requires  that  the  axis  of  the  form,  if  it  be  of  any  con- 
siderable size,  shall  be  either  horizontal  or  vertical,  the  former  alone 
being  stable.  Hence,  in  individualised  forms  most  frequently,  a  hori- 
zontal axis  with  a  bilateral  only,  instead  of  a  radiant  symmetry,  as  in 
most  animals ;  and  in  those  whose  axes  are  vertical,  a  verticellate  and 
hemispherical  (rather  than  a  fully  radiant  and  spherical  form),  as  in  most 
plants.  The  genial  sunbeam  also  acting  at  the  opposite  pole  in  space  to 
gravitation,  tends  to  lengthen  the  axis  upwards  in  all  vertical  formfc, 
and  to  differentiate  the  dorsal  from  the  ventral  aspect  of  organisms. 
And  in  a  word,  it  is  only  among  forms  on  which  gravitation  and  sun- 
shine have  but  little  effect,  that  is,  among  minute  or  aquatic  beings, 
whether  ova  or  minute  forms^  that  an  obvious  accordtoce  with  the 
general  types  of  morphology  can  be  expected. 

It  is  further  to  be  considered,  also,  that  there  are  in  nature  oompan- 
tively  few,  either  plants  or  animals,  which  are  truly  individuals  morpho- 
logically considered,  few  therefore  which  can  be  brought  to  the  teet  of 
the  general  theory  of  form.  It  has  been  long  known  that  plants  which 
have  more  buds,  or  rather  more  leaves  than  one,  are  composite  individuals. 
And  the  same  is  true  to  fully  as  great  an  extent,  with  respect  to  animals 
when  morphologically  considered.  Thus  a  simple  form  can  have  only 
one  equator  and  one  axis.  But  most  animals  consist  of  many  equators, 
which,  however,  being  placed  in  a  column  with  their  axes  end  to  end, 
preserve  unity  of  axis  and  of  animal  life,  whence  AnimAlg  have  njsnallv 
axial  or  lengthened  forms. 

An  axial  or  lengthened  form  is  indeed  necessary  to  their  acttvity ; 
for  sphericity  is  the  form  of  fulfilled  cosmical  law,  and  therefore  of 
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repose.  Hence  it  is  aimed  at  by  all  animala  with  a  long  axis  when 
they  go  asleep  ;  for  in  that  case,  they  ever  tend  to  foim  their  axis  aa 
mach  aa  possible  into  a  circle  or  coiL  Hence,  alao,  the  life-long  action 
of  the  nmbrella  of  the  medusa  in  the  aea,  and  of  the  heart  in  the  bteast 
of  the  vertcbTate.  They  are  both  more  or  less  hemispherical  or  pyramidal, 
that  is,  half  spherical  only,  and  hence  they  never  cease  acting,  and  that 
always  in  the  interest  of  ephericity.  They  are  ever  throwing  the  mobile 
matter  on  which  they  act  to  the  other  side  of  their  base  or  eqnator,  so 
as,  if  possible,  to  effect  symmetry  and  sphericity, — in  which,  indeed,  if 
they  could  succeed,  it  would  secure  to  the  elements  of  which  they  con- 
sist freedom  from  all  futura  work,  and  their  emancipation  from  the  con- 
crete into  the  aeriform  state — to  repose  or  dance  in  the  sunbeam,  till 
the  call  came  to  them  to  descend  again  and  assist  in  constructing  con- 
cretes again,  to  which  our  partiality  is  easy  to  be  explained,  since  our 
own  organs  are  of  the  number  of  such  concretes  themselves. 

But  to  return.  Pursuing  the  course  of  life  in  the  preceding  syntheras, 
I  have  proceeded  at  once  from  the  biological  preluding  of  a  single 
couple  of  material  elements,  to  that  of  three  couples  united  so  as  to 
form  a  ring  or  an  aunuloid  articulation.  But  here,  may  it  not  well  bo 
asked,  shall  a  conple  of  single  material  elements  be  prevented  from 
attaching  a  third,  so  that  not  three  couples,  but  simply  three  units  of 
matter  shall  form  a  circular  system.  It  is  certain  that  such  a  system 
will  be  stable  in  the  highest  degree  attainable  by  three  equal  and  similar 
forces  merely ;  for  such  a  group  forms  the  triangle  of  forces  of  statical 
science.  And  when  to  the  three  we  add  a  fourth  poised  over  the  tri- 
angle at  an  equal  distance  from  all  the  three,  so  as  to  form  an  elemental 
triangular  pyramid  or  tetrahedron  (see  fig.  A).  Now  this  is  a  statical 
system  of  the  utmost  stability  and  intransmutability.  But  in  the  very 
degree  that*  a  material  atructure  is  stable  and  intransmutable,  it  is 
incapable  of  life.  Here,  then,  we  find  the  dead  appearing  among  the 
liviDg  ;  here  we  find  our  primal  matt«T  of  creation,  or  true  protoplasm 
diflerentiated,  by  the  appearance  in  its  midst  of  dead  particles  of  an 
abiding  molecular  structure. 


CHAPTER  XV. 

ON  THE  DIFFERENTIATION  OF  THE  PROTOPLASM  TREATED  OF  IN  THIS 
WORK,  AND  THE  DEVELOPMENT  IN  IT  OF  THE  ORGANIC  ELEMENTS 
COliMONLT  SO  CALLED. 

In  all  that  baa  preceded,  mere  or  pure  matter  itself  has  been  regarded 
as  the  basis  of  life  in  nature,  and  that  which  constitutes  the  true  proto- 
plasm, when  we  attach  to  the  name  its  etymological  import.  It  con- 
sists, according  to  our  philosophy,  of  units,  all  of  which,  when  entire 
and  uncompressed,  are  spherical  in  form,  and  every  way  equal  and  simi- 
lar to  each  other,  except  as  to  the  positions  which  they  occupy  in  space. 
In  this  respect  each  material  unit  is  differentiated  from  all  the  others ; 
and  on  this  fact,  according  to  what  has  been  advanced,  the  whole  economy 
of  material  nature,  whether  considered  in  reference  to  synthesis  or  an- 
alysis, growth  or  dissolution,  depends. 

But  while  all  the  material  elements  are  equal  and  similar  to  each 
other,  each  is,  according  to  our  views,  differentiated  as  to  its  own  stnic- 
ture,  composed  as  each  is  of  an  atmosphere  or  dynamosphere  of  aether, 
and  a  nucleus  which  consists  also  of  sether,  but  in  which  the  setherial 
elements  are  confluent  into  one,  which  thus  becomes  a  material  element; 
the  number  of  setherial  elements  so  confluent  being  12  +  20  =  32, 
giving  as  lines  of  junction  traces  of  the  two  most  perfect  of  the  Platonic 
or  geometrical  polyhedra — namely,  the  dodecahedron  and  the  icosahed- 
ron,  either  superimposed  upon  the  other,  or  symmetrically  circumscrib- 
ing or  inscribing  it,  as  these  two  forms  are  well  known  to  geometers  to 
be  capable  of  doing  reciprocally. 

This  hypothesis  as  to  the  structure  of  the  ultimate  material  element, 
which  no  one  probably  for  a  long  time  to  come,  save  the  author,  will 
be  disposed  to  admit  to  the  rank  of  a  discovery,  or  perhaps  to  regard 
otherwise  than  as  a  creation  of  an  individual  fancy,  has  been  reached  by 
invoking  the  aid  of  that  law  to  which  the  name  of  cosmical  has  been 
awarded,  because  to  it  alone,  ever  operating  under  the  eye  and  fulfilling 
the  design  of  the  great  Creator,  who  is  always  and  everywhere  immi- 
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nent  to  Hia  creation,  an  appeal  is  ever  made.  If  other  physicists  and 
naturalists  indulge  in  laws  of  nature  hj  the  dozen,  or  the  score,  or  the 
hundred,  we  admit,  as  the  ground  of  them  all,  so  far  as  they  have  a 
ground  in  nature,  only  one.  And  if  by  a  constantly  recurring  appeal 
to  this  one,  we  can  explain,  and  have  in  this  and  the  preceding  parts  of 
this  "  Sketch  of  a  Philosophy  "  explained,  a  far  greater  number  of  the 
phenomena  of  nature  and  the  laboratory  than  have  been  explained  other- 
wise by  scores  of  laws,  which  are  frankly  admitted  to  be  empyrical, 
surely  this  is  no  slight  claim  for  our  law  to  be  at  least  looked  into  with 
a  view  to  its  acceptance  or  rejection.  But  let  it  not  be  forgotten  that 
for  any  great  step  such  as  this  long  time  is  required. 

This  one  law,  which  is  regarded  as  cosmical,  I  have  named  the  law 
of  assimilation,  because  the  process  so  named  by  which  our  living 
organism  is  maintained  from  hour  to  hour,  is  a  familiar  example  of  its 
operation.  It  is  to  the  effect  that  every  individualised  object  tends  to 
assimilate  itself  to  itself  in  successive  moments  of  its  existence,  and  all 
objects  to  assimilate  one  another.  The  ground  of  it  is,  that  the  created 
substance  or  simple  and  pure  substance  of  creation,  has  for  its  special 
function  to  manifest  the  Creator,  and  consequently  to  assimilate  itself  to 
His  will  and  attributes  in  so  far  as  the  finite  can  assimilate  itself  to 
the  infinite.  Hence  it  is,  in  its  own  nature,  wholly  plastic  or  devoid 
of  fixed  innate  properties,  and  wholly  assimilative,  both  with  respect  to 
its  own  portions  or  parts,  and  to  surrounding  objects,  and  to  its  position 
in  space,  and  (in  so  far  as  it  is  capable)  to  the  mind  of  the  Creator.  And 
thus  there  immediately  awake  in  the  material  elements,  as  I  have  shown 
in  the  preceding  parts  of  this  work,  individuality  and  the  properties  of 
sphericity,  elasticity,  and  inertia,  along  with  a  tendency  to  be  assimi« 
lated  as  to  place,  or,  as  is  commonly  said,  reciprocal  attraction. 

Hence,  in  the  first  place,  the  construction  in  the  aether  or  realm  of 
light  of  groups  of  setherial  elements^  generating  material  elements 
such  as  have  been  described. 

Hence,  secondly,  a  tendency  in  the  material  elements,  when  previ- 
ously distributed  in  space,  to  form  into  groups,  in  which  their  aetherial 
atmospheres  may  become  completely  confluent,  while  their  material  nuclei, 
being  possessed  of  a  more  powerful  individuality  than  setherial  elements, 
come  into  juxtaposition  merely,  thus  constituting  molecules. 

Nor  is  this  all  that  can  be  ascertained  respecting  them.  By  two  im- 
pregnable arguments,  one  of  them  mathematical,  and  compelling  uni- 
versal consent,  the  other  a  legitimate  deduction  from  the  cosmical  law, 
and  therefore  good  in  our  philosophy,  the  forms  and  structures  of  these 
molecules  must  always  be  as  symmetrical  as  the  reaction  of  their  own 
constituent  particles  and  that  of  their  surroundings  will  allow.  Now, 
to  the  full  extent  that  mathematics  can  determine  the  forms  of  systems 
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of  equal  and  similar,  elastic  and  reciprocally  attractive  spherical  forces, 
or  centres  of  force,  when  they  have  settled  in  a  state  of  equilibrium, 
their  forms  are  proved  to  be  symmetrical  in  the  highest  degree.  And  the 
law  of  assimilation  gives  the  same  result ;  for  symmetry  is  precisely  the 
assimilation  to  one  another  of  those  parts  or  particles  in  a  form,  which 
correspond  in  situation  on  opposite  sides  of  some  plane  or  line  ornlti- 
timatcly  some  one  point  in  the  form. 

Moreover,  this,  which  must  be  admitted  to  be  a  clear  and  distinct 
conception  of  symmetry,  enables  us  to  discover  what  is  that  form  towards 
which  symmetrical  forms  as  such  culminate;  for  that  form  must  be 
the  one  in  which  the  assimilation  of  the  parts  or  particles  in  all  situations 
are  most  fully  assimilated  to  one  another,  and  to  a  single  point  within  the 
form.  Kow  this  plainly  occurs  in  the  spherical  superficies  or  cell.  And 
here,  may  I  not  ask  in  passing,  whether  all  nature  does  not  verify  this 
conclusion,  wherever  she  is  permitted  to  do  so  ?  From  the  great  orbs  of 
heaven  to  the  minims  of  the  microscope,  whether  organisms  or  atoms 
of  bruised  granite,  what  have  we,  as  the  recurring  form,  but  the  sphere 
everywhere  1 

No ;  happily  not  everywhere,  at  least  not  the  spherical  and  ceUolar 
in  form,  consisting  of  similar  or  homogeneous  materials.  For  where 
that  is  the  case  in  any  object,  the  aim  of  nature  in  the  construction  of 
that  object  has  been  attained.  Further  activity  in  the  previous  direc- 
tion has  come  to  a  close,  and  that  object,  viewed  as  it  has  been  hitherto, 
has  nothing  to  do  but  repose  or  to  die. 

Let  it  not  be  forgotten,  however,  that  no  sooner  has  death  taken 
place  on  this  account  than  the  particles  constituting  the  object^  being 
now  set  free  from  obeying  the  law  of  assimilation  as  to  space,  and  from 
constituting  a  part  of  a  composite  form  (not  their  own),  are  free  to  obey 
this  law  as  to  (17/16,  and  so  to  become  again  the  individualised  objects 
they  were  before  aggregation,  each  entitled  to  occupy  its  own  field  in 
free  space  as  originally  awarded  to  it,  that  is,  to  become  aeriform. 

But  though  such  a  law  there  be,  it  does  not  follow  that  spherical 
and  cellular  objects  shall  meet  the  eye  everywhere.  As  to  objects  placed 
on  the  surface,  or  anywhere  out  of  the  centre  of  a  gravitating  sphere 
(such  as  our  world  is),  which  is  of  course  always  drawing  every  material 
element  towards  its  own  centre,  their  construction  by  an  aggregation  of 
such  elements  into  forms  which  are  themselves  spheres,  especially 
cellular  or  hollow  spheres,  cannot  but  be  very  difficult,  in  many  cases 
impossible,  and  in  many  indefinitely  postponed. 

But  hence  two  most  interesting  results — ^first,  a  ceaseless  and  indefi- 
nitely  continued  activity  in  matter ;  and,  secondly,  a  definite  direction 
of  that  activity — that  is,  a  life  and  a  morphological  aim— -or,  in  one 
word,  a  definite  economy  of  nature. 
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As  to  the  character  of  that  economy,  when  viewed  metaphysically, 
it  may  be  said  to  be  the  attainment  of  repose ;  and  when  viewed  physi- 
cally, to  be  the  construction  of  the  most  perfect  of  forms ;  for  such, 
under  many  points  of  view,  the  single-waUed  sphere  undoubtedly  is. 

In  this  work  I  have  first  taken  into  consideration  the  structure  and 
action  of  a  single  material  element  And  in  the  structure  which  has 
been  assigned  to  it  we  have  seen,  as  we  should  expect  under  the  cos- 
mical  law  of  universal  assimilation,  implying  as  it  does  a  homology 
reigning  through  all  nature,  the  origin  and  cause  of  many  of  the  first, 
and  strangest,  and  otherwise  most  unaccountable  facts  in  biology.  Thus, 
in  the  sirticiure  of  the  material  element  itself,  we  have  seen  the  type 
and  prelude  of  such  structures  as  nucleus  and  nucleolus,  female  and 
male,  endosark  and  octosark,  &c. ;  such  organs  as  cilia,  tentacula,  limbs, 
&c.;  such  beings  as  locomotive  spores  and  ova,  Khizopoda,  &c.  We 
have  also  found  in  the  material  element  itself  the  reason  why  certain 
numbers  are  recurrent  and  p^valent  in  organic  nature,  both  animal 
and  vegetable.  In  the  actio7i  of  the  material  element  itself  also  we 
have  found  a  preluding  of  the  grand  function  of  respiration  in  general, 
and  in  detail  an  anticipation  of  such  institutions  as  lasso-cells,  various 
kinds  of  spitting  and  exuding,  as  also  tegumentary  appendages,  &c., 
these  things  when  looking  to  a  single  material  element. 

We  have  also,  though  very  shortly,  considered  the  case  of  two  mate- 
rial elements  united  into  one.  And  in  this  we  have  seen  a  preluding  of 
such  beings  as  infusoria,  nay,  much  higher  organisms^considered  as 
forms  merely,  as  also  the  differentiation  of  an  animal  into  a  head  and 
a  body. 

We  have  even  touched  upon  the  case  of  three  material  elements 
when  united  into  one.  And  here  we  have  found  morphology  opening 
into  two  branches,  one  corresponding  to  that  in  which  the  three  con- 
stituents continue  are  united  in  the  same  line  or  axis,  the  other  that  in 
which  they  bend  round  upon  the  two  hinges  which  the  union  of  three 
implies  into  a  trigonal  or  annular  system.  And  here,  corresponding 
to  this  deduction,  when  we  looked  to  nature  we  found  rising  out  of 
organisms  which  may  be  conceived  to  belong  to  either  line  according  to 
their  time  of  life,  the  vegetable  and  the  animal  kingdoms,  the  straight 
axis  composed  of  three  material  elements  superposed  on  each  other,  re- 
presenting the  plant-element,  the  annular  system  of  three  representing 
the  true  animal-element: 

Such  annuli,  in  fact,  being  applied  to  one  another  on  the  same  axis, 
there  is  preluded  that  structure  of  the  animal  axis,  which  manifests  itself 
almost  from  the  beginning  onwards  even  into  the  vertebrata,  the  highest 
of  terrestrial  organisms.  The  characteristic  of  the  whole  series  is  a 
continuously  hollow  or  tubular  body,  which   has  two   mouths,  or  a 
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mouth  and  an  exit-opening,  or,  at  any  rate,  a  stmctore  which  ia  in  want 
of  matter  or  food  to  complete  its  form. 

And  here  the  question  arises — given  our  elemental  annuloid,  or  mere 
triangle  of  matter,  how  can  food  he  prevented  ficom  placing  itself  axially 
as  two  similar  poles  (for  hoth  are  defective  in  matter),  as  the  law  of 
assimilation  would  seem  to  imply  that  it  should ;  in  other  words,  how 
shall  the  two  open  regions  be  differentiated,  the  one  as  mouth,  the  other 
as  anusi  This  is  a  question  very  interesting,  no  doubt^  but  which  it 
would  be  preposterous  in  us  to  enter  upon  now,  while,  as  yet,  we  are 
dealing  with  homogeneous  undifferentiated  protoplasm,  the  primordial 
element  merely,  in  which  neither  hydrogen  nor  oxygen,  nor  any  of  the 
organic  elements,  commonly  so  called,  have,  as  yet,  been  secreted  or 
have  otherwise  made  their  appearance.  Before  addressing  ourselves  to 
it,  therefore,  let  us  see  what  must  happen  on  the  simplest  possible 
conditions,  and  while  as  yet,  elemental  synthesis,  the  demonstrated 
propositions  of  statical  equilibrium,  and  the  law  of  symmetry  or  assimi- 
lation may  still  be  a  safe  and  certain  guide.  This  inquiry  will,  more- 
over, bring  us  into  the  region  of  well-known  terraqueous  substances, 
and  first  of  all  into  acquaintance  with 

The  Aqueous  Element. 

What  we  have  to  set  out  with  in  the  biological  point  of  view  in  which 
we  are  now  contemplating  the  synthesis  of  material  elements,  is  a  sys- 
tem of  three  such  elements  arranged,  not  as  a  linear  or  axial  system, 
but  as  bent  round  and  forming  a  circular  or  closed  system,  the  extreme 
stability  of  which  we  have  already  seen  when  it  was  statistically  con- 
sidered as  the  triangle  of  forces,  but  which  we  now  consider  as  an  ele- 
mental annulus  or  element  of  a  flexible  tube  or  annuloidal  body. 

And  here  we  have  first  to  remark,  that  two  such  triquetro-annular 
bodies  meeting  in  the  same  field  will  conjugate;  for  a  couple  in  union 
on  the  same  axis,  viewed  in  reference  to  the  SBtherial  atmospheres, 
now  supposed  to  be  resting  on  each  other,  must  be  more  nearly  spherical 
than  one  only,  for  one  is  merely  an  equatorial  ring,  whose  form  overhead 
(that  of  its  atmosphere)  must  be  a  very  oblate  spheroid. 

But  before  they  conjugate  such  Desmidiarlike  elements  must  alao 
exist  single  at  least  for  a  time. 

In  a  mass  or  medium,  then,  consisting  of  true  protoplasm,  that  ia^ 
of  merely  material  elements,  not  differentiated  otherwise  than  each 
is  in  its  own  intimate  structure,  let  there  be  developed  a  greater  num- 
ber of  conjugated  trigonal  annuli  such  as  have  been  described,  and 
along  with  them  a  smaller  number  of  similar  annuli  still  single.  Of 
both  it  is  to  be  observed  that  they  are  similarly  defective  in  matter  on 
both  extremities  of  their  axis.     But  this  defect,  a  single  material  ele- 
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ment  or  particle  of  protoplasm,  by  placing  and  poimng  itself  Bymmetri- 
Cftlly  over  both  ends  of  the  axia  in  both  casoa,  can  supply  in  perfection. 
There  will  thus  be  developed  two  molecular  structures,  the  nuclei  of 
which  we  may  thus  represent  in  diagram  and  literal  symbol. 


I  have  elsewhere  shown  (see  P.  II.  p.  46;  P.  III.  p.  14)  that  both  these 
bodies,  if  free,  mustbe  intensely  stable,  nndecomposable,  and  untransform- 
able  and  what  they  represent  in  the  laboratory.  But  what  we  have  here 
to  remark  is  this,  that  by  their  secretion  thus,  in  the  course  of  a  biolo- 
gical synthesis  oi  growth,  these  two  bodies  call  a  halt  io  the  march  of  uni- 
versal life.  For  when  we  say  of  an  individualised  structure,  that  it  is 
alive,  what  we  imply  is  that  it  is  unstable  or  mobile,  decomposable, 
transformable.  Our  1^  and  H,  therefore,  which  are  similar  to  each  other 
in  many  respects,  are  similar  also  in  this  that  th^  are  dead,  at  least 
when  considered  as  existing  alone  and  &ee,  and  at  such  temperatures  as 
are  to  be  found  on  the  surface  of  our  planet.  This  limitation  as  to  tem- 
perature ia  necessary  with  regard  to  H,  for,  although,  when  free  it  must 
always  maintain  the  form  of  a  trigonal  bipyramid,  yet  it  is  also  capable 
of  assuming  what  may  be  called  a  coronal  form,  in  which  its  five  consti- 
tuent units  come  into  the  same  plane,  defining  the  five  points  or 
angles  of  a  pentagon.  On  this,  however,  I  need  not  enlarge  here.  But 
while  }fi  and  H  are  similar,  they  are  also  dissimilar  to  one  another, 
and  this  it  is  important  for  us  to  remark.  For,  hence,  tbey  will  tend  to 
unite  together!  And  since  atoms  of  }^  are  more  abundant  than  atoms  of 
H  (for  of  all  stable  structures  the  elemental  tetrahedron  A  is  the  simplest, 
and  }^  is  merely  a  symmetric  couple  of  elemental  tetrahedra)  atoms  of 
J^  will  gather  around  atoms  of  H.  As  to  the  resultant  combination, 
that  will  obviously  depend  on  the  number  of  regions  in  the  atom  of  H, 
which  are  suitable  for  the  attachment  of  atoms  of  }ff.  Now  these 
r^ona  are  obviously  6,  three  on  the  equator  and  one  on  each  of  the  two 
poles.  Am  the  product  of  the  aggregation,  theiefore,  of  H  and  1^,  we 
shall  have  a  combination,  which  is  expreased  by  the  formula — 

HIJC*. 


1-1:2  COMMON  VAPODR 

It  LB  BO  poly morpboua  that  it  ivould  take  long  time  to  describe  and  maay 

dingrams  to  show  the  various  formB  in  which  it  may  possibly  exist. 
But  there  is  one  of  those  which  traoBcends  all  the  others  in  symmetr;, 
sphericity,  and  compactness,  and  therefore  in  stability  under  trying  con- 
ditions of  existence.  This,  therefore,  we  may  regard  as  the  natural  and 
characteristic  form,  at  least  when  the  temperature  is  not  such  aa  to 
develope  the  most  highly- expanded  form  ;  end  this  we  may  r^ard, 
therefore,  as  the  biological  form.  It  is  when  all  the  Bix  constituent 
members  of  the  structure  place  themselves  so  that  their  equators  are  all 
in  one  plane,  an  equatorial  angle  of  each  being  in  the  centre.  Tbey 
are  all  nearly  isamorphous,  and  the  equator  of  each  is  an  equilateral  tri- 
angle. The  equator  of  the  group  is  therefore  a  r^ular  hexagon,  com- 
posed of  six  similar  triangles.  And  over  each  of  them  in  both  sides 
a  material  element  is  symmetrically  poised,  giving  to  the  whole  a  struc- 
ture of  exquisite  symmetry.  But  it  is  as  defective  on  its  axis  as  are  the 
original  annuli  or  triangles  of  forces  of  which  its  equator  consists,  or, 
aa  we  might  say,  it  has  two  open  mouths.  Also,  instead  of  possess- 
ing a  cellular  or  centrally  empty  structure,  its  centre  is  its  most  loaded 
part.  Symmetrical  and  beautiful,  and  in  some  respects  perfect,  though 
it  bo,  therefore,  it  cannot  be  an  ultimate  as  well  as  a  primal  element  in 
nature.  Meantime  let  us  here  give  its  diagram  and  a  literal  symbol 
(which  we  will  afterwards  justify). 


But  what  have  we  here  t  This  structure  the  iron  hand  of  a  syntbeaia, 
guided  by  the  inexorable  laws  of  statical  equilibrium  has  forced  as 
to  construct  and  to  accept.  And  to  it  we  must  reconcile  ourselves, 
however  strange  and  unlike  anything  that  we  meet  with  in  nature  it 
may  be.  But  is  it  strange,  and  unlike  anything  in  nature  I  Nay,  can 
any  one  look  upon  such  a  structure  without  being  reminded  of  the  first 
concrete  forms  of  the  aqueous  element— that  element  which,  by  the 
vaticination  of  all  philosophy,  baa  been  deemed  to  be  primevall  "What 
will  result  from  the  symmetrical  aggregation  of  such  structures  but  the 
actual  forms  of  snow  flakesY    Are  we  not  also  reminded  by  it  of  the 
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Snow  Flakes. 
flowers  of  ondogenous  planta,  that  is  plants  in  which  it  may  be  said 
generally  that  the  aqaeous  prevails  over  the  carhoaaceous  tissuel 


Endogcnona  flower  and  Seed-Vesscl. 

But  these  resemblances  by  the  way  at  present.  Here  let  uaask,  in 
the  first  phice,  respecting  it,  whether,  supposing  a  multitude  of  such  to 
exist  in  the  neighbourhood  of  each  other,  they  will  continue  always  to 
exist  separate,  or  whether  they  wJU  not  rather,  under  increasing  cold 
or  pressure,  run  together  into  a  molecule  of  some  kindl  That  the 
latter  alternative  must  represent  the  case  may  be  gathered  from  inspecting 
the  form  vf  the  structure  itself.  Thus,  of  the  six  parts  which  constitute 
it,  one  is  an  atom  of  H,  while  the  other  five  are  atoms  of  J^.  Tlie 
structure  is  therefore  differentiated,  and  in  virtue  of  this,  as  an  indi- 
vidualised body,  it  will  cohere  or  continue  in  union  all  tUo  more  firmly. 

But,  for  tho  same  reason,  one  of  the  six  sides  of  its  equatorial  region, 
or  region  for  union,  is  dissimilar  to  the  other  five.  Hence,  when  two 
or  more,  through  cold  or  pressure,  come  near  enough  to  one  another  they 
will  assume  positions  in  relation  to  each  other,  such  that  the  repulsive 
action  of  the  similar  elements  shall  be  a  maximum  and  in  equHibrio, 
and  the  dissimilar  elements,  conseqaently,  nearest  to  each  other,  and 
most  favourably  placed  for  clapping  together  as  soon  as  the  tctherial 
atmospheres  of  both,  or  of  all,  will  permit.  A  medium  then  containing 
sparse  atoms  of  aq  will  be  liable  to  change,  and  on  aeriform  medium 
composed  of  such  atoms  will,  under  increasing  cold  or  pressure,  tend  to 
condense.  And,  plainly,  it  would  bo  a  great  step  if  we  could  ascertain 
the  forms  and  structures  which  will  result.     We  have  this  to  guide  us 
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in  the  inqiiiiy  that,  aa  to  tha  resoltiiig  molecules,  like  all  othara,  they 
must  tend  to  be  sphericaL 

Xow,  here  we  are  met  by  the  fact  that  the  equator  of  the  molecular 
constituent  aq,  which  ia  obvionaly  the  region  of  quiet  or  cool  union,  ia  a 
hexagOD;  while  this  is  such  a  form  that,  when  hexagons  are  continuoosly    , 
united  together,  they  cannot  form  a  definite  polyhedron  at  all,  but  only 
a  linear  seriea  or  lamina. 

Here,  then,  we  find  the  first  differentiation  of  an  undefined  mass  of 
protoplasm  which  our  philosophy  gives.  From  having  been  homoge- 
ueouB,  it  will  now  lie  traversed  by  lines  and  lamina,  and,  in  fact,  be 
differentiated  into  a  tissue  consisting  of  true  material  elements  held 
together  by  fibres  and  membranes  of  aq.  And  have  we  not  here  the 
preluding  of  those  jellies,  both  vegetable  and  animal,  of  which,  when 
the  contained  aqueous  matter  goes  off',  almost  nothing  remains,  how- 
ever large  they  were  before  t 

But  differentiation  and  individuation  must  tend  to  go  on.  The 
atoms  of  aq  must  tend  to  segregate,  and  thus  to  grew  tt^ther  under  the 
law  of  symmetry,  and  become  individualised  as  they  may.  And  here 
let  us  ascertain,  if  possible,  what  must  be  the  form  and  structure  of  the 
smallest  number  which  poeeesaes  good  morphological  conditions  of  ex- 
istence. Becuning  to  the  lamina  (which  it  is  the  characteristic  of 
hexagons  when  grouping  together),  the  smallest  which  fulfils  the  condi- 
tion of  symmetry  is  when  3  place  themselves  on  alternate  edgea 
areund  one  in  the  centre.  And  when  on  this  central  one,  other  two 
place  themselves  one  above  and  the  other  below,  eo  as  to  form  an  axis 
of  3aq  to  the  Iiunina  of  4aq  as  the  equator,  we  obtain  a  molecule  which 
has  a  certain  claim  to  existence.     It  consists  of  6  atoms  of  aq,  3  ex- 
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panded  laterally  like  petals,  and  3  standing  in  the  axis  like  an  ovary,  each 
composed  of  course  of  six  parts,  so  that  it  may  he  regarded  as  a  distant 
preluding  of  a  monocotyledonous,  say  an  alismal  flower.  But  such  mole- 
cules, consisting  of  6aq  each,  must  tend  to  run  together  again,  and  that 
in  groups  of  six  again,  as  the  smallest  numher  that  the  law  of  symmetry 
permits.  And  now  having  ohtained  a  group  of  hexagonal  structured) 
consisting  of  six  times  six  memhers,  they  may  attain  to  a  higher  unity 
aud  at  the  same  time  develope  an  exquisitely  spherical  molecule  of  a 
capsular  nature  constructed  of  six  lihs  or  meridians,  each  consisting  of 
6aq,  and  united  with  one  another  at  hoth  poles.  See  on  p.  144  a  very 
defective  diagram  of  it. 

Here  then,  in  our  protoplasmic  hody,  already  differentiated  inaa> 
much  as  it  contains  filaments  and  laminae  of  aq,  though,  like  itself, 
wholly  hyaline,  we  find  a  tendency  to  a  further  differentiation  in  the 
construction  within  it  of  molecules  or  spherules  of  AQ  =  36aq,  which, 
no  douht,  as  to  the  eye  will  he  equally  hyaline  or  transparent.  Kow, 
in  such  a  structure  of  the  whole,  have  we  not  a  preluding  of  the  structure 
of  such  protoplasmic  heings  as  sponges,  &c.  ? 

And  now,  suppose  one  of  these  contained  spherules  of  AQ  to  leave  tiie 
hody  in  which  it  has  heen  generated  and  to  exist  free,  let  us  ask  hy  what 
generic  name  we  shall  call  it  And,  in  the  first  place,  shall  we  regard  it 
as  inorganic  or  organic,  as  dead  or  animated) 

That  it  must  he  held  to  he  of  an  organic  rather  than  of  an  inorganic 
structure  follows,  I  think,  from  this,  that  it  is  a  truly  individualised 
hody,  constructed  symmetrically,  its  exterior  dissimilar  to  its  interior ; 
hy  which  last  feature  it  is  distinguished  from  a  crystal  or  crystalline 
element  But  instead  of  pressing  this  inquiry  further,  since  the  idea  of 
organisation  is  always  associated  with  that  of  life,  let  us  ask  whether 
we  ought  to  regard  it  as  dead  or  animated.  Kow,  here  again  we  are 
trouhled  hy  the  same  indefiniteness  and  ohscurity  which  attaches  to  the 
use  of  terms  of  everyday  life  when  transferred  to  exact  science ;  who 
knows  what  he  means  when  he  speaks  of  the  difference  hetween  dead^ 
ness  and  animation  ?  Let  us  not  attempt  to  settle  it  But  giving  up 
that  to  lexicographers,  let  us  state  some  of  the  properties  of  our 
capsular  structure  AQ,  and  leave  the  reader  to  determine  for  himself  the 
category  in  which  he  will  place  it 

Looking  then  to  nature  with  a  view  to  discover  something  like  it, 
one  is  at  first  disposed  to  say  that  it  is  the  very  prefiguration  of  a  Beroe 
with  six  ctenophores. 

But  a  further  inspection  shows,  that  though  the  intimate  action  of 
the  material  elements,  as  the  summits  of  the  six  times  six  atoms  of  aq, 
which  form  the  meridians  or  ctenophores,  may  he  very  great,  yet  that 
action  can  only  consist  in  vihration,  or  rather  pulsation,  all  round  the 
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whole  form,  and  that  in  the  direction  of  radii  to  that  form,  or  elae  in 
gyiationa  at  right  angles  to  these  radii  That  action  can  thetefore 
only  he  calorific,  not  locomotiye.  Bat  of  auch  a  stroctnre  as  aq  or  AQ, 
it  may  be  remarked,  that  the  amount  of  pulsatory  action  proper  to  its 
constituent  atoms,  even  at  a  low  temperature,  must  he  singularly  great ; 
in  other  words,  what  ought  to  he  called  its  specific  heat  must  be 
singularly  great 

As  to  the  form  of  AQ,  it  might  also  be  shown  that,  according  to  the 
amount  of  pulsatory  action  or  heat  which  actuates  its  constituent 
elements,  that  form  must  be  either  spherical  or  oblate  or  prolateu  It 
must  be  spheroidal,  on  opposite  sides  of  the  spherical,  corresponding  to 
risen  or  fallen  temperatures,  and  therefore  its  volume  must  be  a  minimnm 
at  a  certain  temperature,  namely,  when  AQ  is  spherical,  with  increase  of 
volume  both  above  and  below  that  temperature,  a  state  of  things  which 
reminds  us  not  of  any  organic  form  commonly  so  called,  but  of  water, 
which,  however,  usually  constitutes  not  less  than  f  of  every  organic 
structure,  and  often  a  great  deal  more,  sometimes  almost  the  whole^  as  in 
Beroe,  &c.,  already  alluded  to. 

But  in  all  this,  whether  its  great  amount  of  specific  heat,  or  its 
changes  of  form  with  changes  of  temperature,  there  is  nothing  that 
would  warrant  us  in  regarding  it  as  animated.  Life  implies  the  power 
of  internal  change,  without  dissolution,  to  a  far  greater  extent  than 
this.  And  if  it  imply  dissolution  also,  then  that,  not  without  the 
previous  or  simultaneous  psoduction  of  spores,  ova,  or  embryos  of  some 
kind,  which  may  reproduce  the  life  of  the  parent 

Now,  this  power  of  reproduction,  which  has  been  commoAly  regarded 
as  a  characteristic  of  life,  we  have  here  in  perfection.  Our  AQ  at  a 
certain  temperature  or  on  diminished  pressure  breaks  up  in  36  atoms  of 
aq,  which  separate  from  each  other.  And  may  not  this  be  regarded  as  a 
preluding  of  what  is  seen  to  take  place  often  in  animated  nature,  as,  for 
instance,  in  the  mature  monad,  when'  it  breaks  open  and  gives  birth  to 
a  multitude  of  little  ones  ? 

But  is  AQ  capable  of  such  change  of  form  as  may  be  observed  in 
species  all  through  living  nature,  whether  plant  or  animal  f  This  is  the 
question  for  us  now,  most  interesting,  not  so  much  for  the  solution  of 
the  question  whether  we  are  to  regard  AQ  as  in  some  sense  animated 
(which  after  all  is  very  much  a  question  of  words),  as  for  bringing  us 
to  know  what  AQ  actually  represents  in  nature. 

And  here  plainly,  in  the  first  instance,  we  must  direct  our  attention  to 
the  atom  of  aq,  by  36  of  which  a  molecule  of  AQ  is  constructed.  Now, 
this  aq  we  have  already  seen  to  be  composed  genetically  of  two  some- 
what  similar  structures,  namely,  H  and  }^,  and  to  be  the  product  of  the 
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complete  satoration  of  H  by  }J{  in  its  most  symmetrical  form,  the 
equation  being — 

Hlt(»  =  aq. 

4 

Now,  though  aq  (see  the  diagram,  p.  142),  in  virtue  of  its  differentiated 
structure,  cannot  but  be  possessed  of  a  certain  amount  of  stability 
greater  by  far,  for  instance,  than  would  be  possessed  by  a  similar  form 
if  composed  of  1^^  or  H^,  yet  it  is  obviously  tender.  The  atom  of  H 
in  it  is  not  symmetrically  placed  in  reference  to  the  5]J(.  Moreover, 
aq  is  wholly  deficient  in  an  axis.  Hence,  if  51^  be  capable  by  them- 
selves of  constructing  a  symmetrical  and  stable  molecule,  while  one 
atom  of  H  may  form  an  axis  for  it,  such  a  transformation  of  the  atom 
of  aq  may  be  expected  often  to  occur. 

To  illustrate  this,  and  to  save  the  multiplication  of  bad  diagrams, 
and  to  use  types  which  are  already  in  the  hand  of  the  printer,  let  us 
take  -Jf ,  a  star  of  six  rays,  to  stand  for  aq ;  also  I  or  ^a  dash  placed 
vertically  or  horizontally,  as  it  may  be,  to  stand  for  H ;  and  oo  or  8> 
iigure  eight,  horizontal  or  vertical,  to  stand  for  51^  in  the  new  form, 
which,  along  with  an  atom  of  H,  is  anticipated  from  the  transformation 
of  an  atom  of  aq.  Thus  we  shall  have  as  identicals  in  equivalent 
symbols — 

HlJ{»  =  aq  =  -)f  =  cL. 

Let  us  suppose,  then,  that  we  are  to  follow  the  changes  of  the  structure 
of  the  group  of  6aq  which  we  supposed  to  form  the  first  step  in  the 
genesis  of  AQ,  and  that,  when  there  is  no  more  aq  present,  and  when, 
consequently,  AQ  could  not  be  developed.  In  this  case  we  may  use 
the  symbols  just  adopted,  for  any  kind  of  representation  is  very  diffi- 
cult to  draw  and  expensive  to  cut  in  wood,  or  otherwise  produce. 

Three  of  the  six  atoms  of  aq  are  in  the  axis  of  the  combination, 
standing  on  each  other^s  hexpartite  poles,  the  other  three  (only  two  of 
which  appear  in  the  diagram)  form  equatorial  expansions  or  wings. 
The  latter  at  present  we  may  neglect.  But  looking  to  the  former,  and 
inspecting  the  state  of  this  axis  as  to  unity  and  solidarity,  it  may  be 
easily  seen  that  is  very  badly  constituted.  In  fact,  the  sustained 
pulsatory  action  of  the  summits  of  the  two  extreme  atoms  of  aq  against 
the  summits  of  the  middle  one  and  its  action  against  theirs,  must  tend 
to  throw  the  atoms  of  aq  ofif  from  one  another,  and  so  to  dissolve  the 
structure.     Now,  such  a  dissolution  would  be  prevented  if  in  each  of 
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the  two  hollow  or  native  poles  of  the  central  atom  of  aq  an  atom  of 
H  were  inserted  ;  for  in  that  caee  all  the  thne  atoma  of  aq  would,  in  a 
manner,  he  bolted  together.     Now,  each  a  poeition  and  purpose,  Uie  two 
atoms  of  H  in  the  two  extreme  atoms  of  aq,  in  the  Btractore  of  3aq, 
can  supply.      But    having    sapplied   them,   there   is    left    on    each 
pole  of    the  stractnie  not  an   atom   of  aq,  but   fil^C  in   connection 
with  one  atom  of  H  now  in  an  axial  position.     Can  these  5^  then 
eymmetise  and  conelrnct  themselvee  into  a  stable  molecnlar  element! 
Yes,  that  they  can ;  and  in  either  of  thiee  ways,  whereof  that  which 
iB  appropriate  to  the  present  aitaation  is  when 
they  apply  themselves  to  each  other,  by  their 
alternate  facets,  and  poles  to  equators,  that  is,  by 
their  most  dissimilar  parts.    This  done,  they  con- 
Btmct  a  molecule  of  remarkable  morphologic&l 
properties,  which  in  point  of  general  form  may 
be  compared  to  a  coupling  joint  or  wheel  with 
a  broad  tyre  in  mechanics,  or  to  a  blood-disk,  or 
Oxj««u  00.  g  life-buoy  (see  fig.). 

The  tnmsformed  stmcture  of  three  atoms  of  aq,  united  or  standing 
upon  each  other  on  the  same  axis,  wi]|  now  give  a  new  structure,  of 
which  the  central  atom  of  aq  alone  is  the  same  as  before,  and  of  which 
some  idea  is  giveu  by  the  following  diagram,  which  may  be  i^arded  as 
representing  the  ultimate  resultants  of  the  elemental  forees  which  con- 
stitute matter. 


HO  8Kq  =  OHiqHO  =  8B0 

Using  common  types  as  proposed,  we  obtain  the  equation — 

■X-  T  00 

■X-      =      *     or     ^ 

*  J=  " 

the  aton.^  of  H  in  HO  on  the  formula  on  the  right  hand  being  sup- 
posed to  be  concealed  between  oo  and  j^. 


COUPLED  OXOEN — OXYGEN  GAS.  149 

Nov,  this  new  form  of  3aq,  as  well  as  3aq  itaelf,  is  obvioosljr 
capable  of  decomposition,  though  not  so  easily  aa  3aq.  The  two  atoms 
of  I  ,  each  a  Etaiisformed  atom  of  aq,  are  capable  together  of  forming  a 
symmetrical,  and  therofoie  a  separately  inaulable  molecule.  And  thus 
we  may  have  as  the  equation  of  partial  decomposition  of  the  above — • 

I  I 

3aq-^t»     =     ^     =     ^     +     S 

I  I 

CO 

Kforeover,  the  last,  which  is  a  coupled  atom  of  transformed  aq,  may 
also  obviously  be  decomposed.  Using  a  double-faced  letter  0  as  mean- 
ing a  couple  of  atoms  of  0  in  union,  to  stand  for  the  central  structure 
§3i  VB  thus  obtain  the  further  equation — 

S     =     H0H     =     H,© 

And  now  let  us  ask,  Is  there  any  molecule  known  in  nature  or  the 
laboratory  which  this  ®  of  ours  may  repiesentl  We  can  already  com- 
pare it  with  aq  and  H.  Perhaps  they  may  explain  each  other.  Now 
this  they  do  in  certain  important  featurea  Thus,  as  to  the  nunber  of 
material  elements  or  unite  of  atomic  weight  which  go  to  constitute  H 
and  <Q)  respectively,  the  following  facts  appear.  In  H  there  are  6,  and 
in  HI)  there  are  2  x  5  x  8  »  80,  oT,calling  tbeatomic  weightof  H  =  1, 
that  of  dD  =  16.  In  atomic  weight  then  our  structure  which  dD  stands 
or  a^nea  with  an  unit  volume  of  oxygen  as  compared  with  hydrogen  ga& 

And  since  the  law  of  assimilation  leads  us  to  expect  that  the  unit 
volumes  of  individualised  molecules,  when  iu  the  same  state,  will  be 
equal  to  one  another,  the  product  of  the  decomposition  of  any  roeasnre, 
say  two  volumes  of  aq,  will  give  the  same  measure,  say  two  Tolnmea  of 
H,  and  half  the  same  measure,  eay  one  volume  of  iC.  Now  this  is  well 
known  to  be  the  fact  when  common  vapour  is  decomposed  into  hydrogen 
and  oxygen  gasea 

Aa  to  the  corresponding  weight  of  the  smallest  unit-v»lume  of  aq 
when  in  the  aeriform  state,  since  it  is  equal  to 
HO,  it  must  be  5  -•-  40  =  45,  when  H  =  B  and 
0  =  80,  I.S.,  9  when  H  =  1.  Now  this  is 
precisely  that  of  common  vapourj  its  unit  Tolnme ' 
under  the  law  of  assimilation  being  held  to  be 
the  same  as  that  of  H  and  <SS).  And  not  only 
do  these  deductions  explain  the  known  pheno- 
mena of  chemistry,  but  they  bring  along  With 
them  great  relief  to  that  scieube  from  great  em-  ^  _q 

barraasments.     During  the  earlier  period  of  the  Oxygen  Gib. 
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atomic  theory,  the  atomic  weight  of  oxygen  was  generally  taken  at  8 
when  H  s  1.  It  is  now  generally  taken  at  16.  Meanwhile  the  pheno- 
mena of  ozone  have  come  in  to  make  the  darkness  more  visible.  Now 
ozone,  in  all  its  featares,  especially  in  its  characteristic,  namely,  its 
more  intense  chemical  activity,  is  fully  explained  hy  the  view  here  ad- 
vanced ;  for,  as  the  attainment  of  the  spherical  is  the  attainment  of  the 
aim  of  molecular  action,  it  is  the  condition  of  molecular  repose  or  inac- 
tivity, whence  a  single  atom  of  O,  heing  much  more  defective  as  to 
sphericity  tlian  a  coupled  atom,  that  is,  than  an  atom  of  (Q),  must  be 
much  more  active.  Not  that  any  of  the  ozones  (for  there  are  mure  than 
one  of  them)  consists  of  oxygen  in  single  atoms,  but  they  are  all  mole- 
cular structures  of  oxygen  in  which  there  is  an  odd  atom  of  oxygen, 
which  is  on  the  eve  of  going  off  as  a  single  atom  on  any  change  of 
action.  Thus  one  of  the  best  defined  ozones  is  that  whose  sp.  gr.  is  1| 
times  that  of  oxygen  gas,  indicating  that  the  aeriform  unit  is  that  which 
is  normal  to  sulphur  when  it  assumes  the  aeriform  state,  that  is,  conrista 
of  three  atoms  of  0,  giving  the  equation — 

03  =  ©0, 

speedily  resolving  itself  into  oxygen  gas  and  active  oxygen.  (But  for  a 
more  dense  ozone,  see  Part  II.  p.  93,  note.) 

That  oxygen  in  every  case,  (0)  as  well  as  0,  must  he  very  active,  fol- 
lows from  its  extreme  defectiveness  in  reference  to  the  sphere.  And 
that  that  activity  must  manifest  itself  chiefly  hy  a  generally  parasitic  or 
corrosive  habit,  follows  from  the  fact  that  it  is  in  polar  matter  that  it 
is  deficient.  Hence,  it  will  tend  to  squat  down  upon  and  adhere  to 
almost  every  other  body,  for  it  can  scarcely  be  so  ill  anyhow  as  when 
existing  alone. 

The  morphological  relation  of  0  to  H  is  also  such,  they  are  so  entirely 
dissimilar,  that  when  they  are  brought  within  the  sphere  of  each  other^a 
attraction,  they  must  rush  together  with  immense  force,  the  positive 
axis  of  the  atom  of  H  in  the  direction  of  the  negative  axis  of  the  atom 
uf  0,  piercing  0,  and  causing  such  heat  as  must  tend  to  explode  it,  the 
explosion  being  prevented,  however,  by  the  suitableness  of  the  atom  of 
H  to  take  its  place  along  with  the  6  atoms  of  1^,  which  constitute  O 
in  constructing  an  atom  of  aq,  towards  the  regeneration  of  which  the 
whole  action  tends,  inasmuch  as  it  tends  to  bring  all  the  axes  of  the 
six  nearly  isomorphous  members  of  Hl^*  into  parallelism,  and  into  the 
same  plane ;  for  such  is  the  condition  of  the  six  members  in  the  beauti- 
ful structure  of  aq. 

Buty  referring  to  the  former  parts  of  this  work  for  evidence  showing 
how  completely  our  molecular  structure  of  H  and  0  and  aq  explain  all 
the  known  phenomena  of  hydrogen,  oxygen,  and  the  aqueous  element. 


STABLE  WATER.  151 

let  US  here  remark^  what  now  appearo,  tliat  our  Beroe-like  AQ  (see  fig. 
p.  144)  is  capableof  a  remarkable  transformation.  In  fact,  eyery  three  atoms 
of  aq  that  enter  into  it  may  resolve  themselves  into  the  beautiful  struc- 
ture, of  which  the  lines  of  the  resultant  forces  are  given  in  the  diagram 
(p.  148),  as  has  been  already  shown.  Now  here,  both  poles  being  atoms 
of  oxygen,  they  are  pentagonal,  and  not  trigonal,  like  those  of  H  and  ^. 
They  cannot,  therefore,  run  together  into  hexagons,  and  thereafter  tend 
to  form  filaments  and  membranes  only,  and  if  spherules,  then  spherules 
still  very  open,  though  with  no  fewer  than  36  atoms  of  aq  in  each. 
They  are  now  altogether  suited  for  forming  a  regular  polyhedron,  one 
of  the  Platonic  bodies,  the  dodecahedron,  namely,  consisting  of  12  mem- 
bers. Now  in  each  of  these  members  there  are  3  aq.  One  molecule 
of  AQ,  therefore,  gives  precisely  one  such  dodecatom : — 

aqw  =  AQ  =  (OHaqHO)". 

To  represent  this  beautiful  structure  in  detail  must  be  left  to  hereafter, 
when  there  will  be  students  of  these  matters  who  can  afford  to  lose,  or 
have  skill  and  a  mind  to  make  money  by  science.  Meantime,  with  com^ 
mon  types,  it  may  be  half  shown  as  if  it  were  in  profile ;  thus — 

T 

^«  T  *"* 

AQ    =  ^     ^  =  aq8«  =  36HO-18HiO 

^y   op    \  w 

^     i     "<^ 

1 


Thus  our  first  complete  differentiated  structure  in  our  primal  or  true 
protoplasm  is  capable  of  a  remarkable  transformation.  Formerly,  as  AQ, 
being  once  free,  it  was  capable  of  maintaining  its  freedom  by  the  great 
heat  and  repulsiveness  which  must  ever  tend  to  actuate  its  whole  sur- 
face. It  was  also  capable  of  changing  its  form  from  prolate  or  lengthened 
to  oblate  or  discoid,  with  spherical  lying  between.  Now  it  must  remain 
always  spherical.  And  this  may  be  remarked  respecting  it,  that,  being 
already  wholly  mailed  in  oxygen,  both  outside  and  inside,  it  is  protected 
from  the  further  attacks  of  this,  the  great  terraqueous  corroder.  But 
it  has  at  the  same  time,  and  in  virtue  of  the  same  structure,  become 
parasitic  or  adhesive  on  all  sides.  Such  dodecatoms  will,  therefore, 
no  longer  remain  free.  They  will  tend  to  unite,  though  not  with  each 
other  directly  perhaps,  yet  with  other  matter.  And  thus  they  will  in- 
duce, as  we  shall  presently  see,  a  further  differentiation  of  our  elemental 
protoplasm. 

But  have  we  not  in  this  (OHaqHO)^,  as  compared  with  the  same 
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matter  as  AQ,  a  preluding  of  the  hybernating,-  or  encysted,  or  ovulated 
state  of  organisms)  And  if  it  would  not  do  to  say  that  our  aqueous 
spherule  is  an  animated  thing,  can  we  fairly  say  that  it  is  altogether 
dead  ?  For  my  own  part,  I  never  can  look  at  a  stream  of  water  rushing 
down  from  the  mountain,  or  a  river  making  for  the  sea,  or  a  cloud  form- 
ing in  the  air,  without  feeling  that  language  is  misapplied  when  the 
liquid  element  is  spoken  of  as  altogether  dead. 

But  to  pass  from  words  to  things,  it  may  be  remarked  that,  according 
to  these  views  of  the  nature  of  the  aqueous  element,  a  most  remarkable 
fBjoi  appears  in  its  pathology.  And  that  this  must  have  important  bear- 
ings in  pathology,  commonly  so  called,  and  therefore  possibly  in  thera- 
peutics, cannot  but  be,  since  our  fleshy  parts  consist  of  aqueous  matter 
to  the  extent  of  not  less  than  three-fourths  of  the  whole,  and  our  brain 
of  a  still  larger  proportion.  I  allude  to  the  great  difference  in  capacity 
for  heat  between  AQ  and  (OHaqHO)^^.  The  former,  in  fact,  is  more 
suitably  constructed  for  entertaining  a  great  amount  of  that  vibratoiy 
or  pulsatory  action  wherein  heat  consists,  than  any  other  molecular 
structure  whatever.  All  the  polar  elements  in  every  atom  of  aq  that 
goes  to  construct  it  are  free  to  pulsate  without  interference.  In  the 
latter  it  is  quite  otherwise.  The  same  polar  elements  are  to  a  great 
extent  bound  up.  The  capacity  of  the  atom  of  0  also  (of  which  there 
are  no  fewer  than  24  in  the  dodecatomic  molecule)  is  very  small  com- 
pared with  that  of  aq.  When  both  are  at  the  same  temperature,  there- 
fore, that  is,  when  there  is  an  equilibrium  of  calorific  action  and 
reaction  between  them,  according  to  their  respective  capacitiea,  as 
structures  composed  of  perfectly  elastic  elements,  the  quantity  of  de- 
veloped action  in  AQ  must  be  very  great  compared  with  what  it  is  in 
(OHaqHO)^'.  Aqueous  matter,  therefore,  in  passing  from  the  former 
state  to  the  latter  must  give  out  a  great  deal  of  heat,  and  so  cause  a  hot 
fit  in  the  organism  in  which  the  transformation  takes  place.  When 
undergoing  the  contrary  change,  it  must  cause  a  cold  fit^  and  that  in 
both  cases,  all  independently  of  the  chemical  union  of  carbon  or  hydro- 
gen with  oxygen,  to  which  alone  the  phenomena  of  heat  in  the  organic 
system  is  popularly  referred.  No  doubt,  to  this  chemical  source  exdo- 
sively  animal  heat  has  been  referred  with  such  exactness  of  calcula- 
tion as  seemingly  to  leave  no  room  for  any  other  calorific  or  frigozific 
agency,  and  indeed  nothing  more  to  be  desired.  But  all  such  calcula- 
tions are  so  made  as  to  be  self-correcting  as  they  proceed,  their  product 
being  also  a  foregone  conclusion.  It  is  therefore  not  to  be  wondared 
that  they  throw  no  light  on  the  phenomena  of  fever  or  any  of  those 
abnormal  states  of  the  system  as  to  temperature,  between  which  and 
the  rate  of  nutrition  or  of  respiration  no  connection  can  be  discovered. 

And  here  let  us  bring  to  a  close  our  inquiry  as  to  the  molecular 
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strDctoies  which  result  &om  51^  vhen  they  can  secure  one  atom  of  H 
first  as  a  leader  and  then  as  a  companion.  Having  hydrogen  previously 
givBn,  we  obtain  in  this  case  aqueous  matter  and  oxygen.  But  as  has 
been  already  hinted,  61J£  may  give  being  to  other  elemenis. 

Sulphur, 

In  constituting  an  atom  of  oxygen,  the  QI^  (which  1^  I  liave  some- 
times called  hylagen)  are  united  poles  to  equatois  and  by  their  facets. 
But  they  may  also  be  united  poles  to  equators  (that  is,  by  their  dis- 
similar and  therefore  permanently  cohesive  parts)  by  their  edges.     In 
this  case,  from  the  same  material  as  gives  an  atom  of  oxygen,  another 
element  is  obtained,  which  may  be  regarded  as  an  alternate  form  of  that 
material,  and  which  in  its  functioning  must  have 
singular  analogies  as  well  as  differences  with 
oxygen.     Let  us  in  the  meantime  designate  it  by 
the  literal  symbol  8  (see  the  fig.). 

We  may  also  conceive  its  genesis  in  connection 
with  our  molecule  of  (OHaqHO)"  or  reduced 
water,  thongh  that  is  not  the  most  natural  con- 
nection. Thus,  in  this  molecule,  the  12  surface 
regions  being  atoms  of  oxygen  whose  poles  are 
empty  externally,  and  in  want  of  an  axis,  it  is  to 
be  expected,  supposing  the  molecule  to  exist  in 
the  midst  of  protoplasm  in  which  atoms  of  i^ 

(hylagen)  have  been  already  developed,  that  each  atom  of  O  will  attract 
one  of  I^  into  its  empty  polo  to  form  an  axis  for  it.  But  every  such 
atom  of  hylagen  thus  placed  presents  four  points  for  the  nttachment  of 
others  which  are  etiU  nnoccnpied,  three  on  its  equator  and  one  on  its 
outstanding  pole.  These,  therefore,  will  also  tend  to  be  taken  posses- 
sion of  hy  other  atoms  of  hylagen.  Thus  each  of  the  twelve  atoms  of 
O  will  be  a  cup  or  receptacle  for  five  atoms  of  ^,  three  of  them 
standing  out  like  three  stamens  aionnd  the  other  two,  which  are  in  one 
line  and  form  the  axis  of  the  structure  like  ovary  and  stigma  in  the 
same  flower.  And  thus  we  might  fancifully  say,  that  one  molecule  of 
reduced  or  concreted  water  has  come  into  flower,  and  shown  that  it 
belongs  to  the  monocotyledonons  class  of  vegetables— a  remark  which, 
as  has  been  already  hinted,  is  not  altogether  fanciful  or  devoid  of 
scientific  value,  since,  when  we  compare  together  the  two  great  cksses 
of  flowering  plants,  it  may  he  truly  said  that  the  monocotyledons  are 
those  in  which  the  aqueous  tissue  preponderates  as  compared  with  the 
dicotyledons  in  which  the  carbonaceous  tissue  preponderates.  But  ss  in 
a  flower  the  tips  of  the  stamens,  either  mediately  or  immediately,  sooner 
or  later,  apply  themselves  to  the  stigma,  so  here  the  3^,  at  fiist  sup- 
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{Kiaed  to  be  spreatliDg,  must  aooner  or  later  place  tlieir  axes  parallel  to 
those  of  the  other  two,  so  that  their  previously  free  poles  fall  upon  the 
equator  of  the  upper  atom  of  Ijj  in  the  axis,  which  when  they  have 
unee  done  they  must  remain  united;  for  there  is  thus  geuerated 
at  each  of  the  six  regions  where  the  five  atoms  of  Ijj  are  united 
together  a  triangle  of  force,  and  at  the  seventh  region,  namely,  the 
centre  of  the  etrncture,  a  coupled  triangle  of  force.  Kow,  such  a  com- 
biuatiou  of  equal  and  similar  forces  is  so  stable  that  it  cannot  be 
decomposeil,  or  otherwise  be  destroyed,  except  by  being  exploded. 

Thus  we  obtain,  in  each  of  the  twelve  surface  atoms  of  O  in  our 
dodecatom,  twelve  atoms  of  S,  which,  once  constructed,  must  be  very 
stable.    Saw,  on  comparing  Switb  0,  it  will  be  seen  that  S  is  defective 
in  equatorial  matter,  as  0  was  found  to  be  in  polar  matter.     There  are, 
in  fact,  in  the  equatorial  region  of  S,  three  cavities  wanting  to  be  filled 
up,  tliere  being  around  that  centre  room  for  six,  as  in  aq.    Now,  for  fill- 
ing up,  three  other  aUims  of  S  ue 
very  suitable ;  and  if  they  come  on 
so  that  a  pole  of  each  may  gun  the 
centre  of  the  fourth  atom  of  8, 
Mhich  thus  becomes  an  axis  to  the 
sj'stem  of  four,  the  whole    struc- 
ture may  be  very  stable.     Wa  thus 
obtain  »  -  8*.     (Sao  %> 

And  now,  our  ni;w  element  agrees 
with  oxygen  in  being  what  may  be 
naturally  called  a  negative  form, 
that  is,  a  form  which  is  defective  in 
Sulphur,     =,.  ^^j  ^  compared  with  its  equa- 

torial expansion,  and  which,  wlien  viewed  overhead  in  its  tethereal  at- 
mosphere, is  an  oblate  spheroid  ;  the  prolate  spheroid  being  taken  for 
the  positive  form. 

Atoms  of  $,  therefore  (supposing  that  no  very  high  temperature  has 
imparted  go  much  action  to  tlie  axis  as  to  improve  their  apheri-city), 
when  admitted  to  the  aeriform  state,  will  not  rise  singly,  nor  yet  will 
they  rise  like  atoms  of  ordinary  oxygen  in  couples,  but  rather  like 
oxygen  aa  ozone  in  seta  of  three,  one  on  each  pole  of  the  central  atom 
— which  last  in  such  a.  situation  will  dilate  so  aa  to  make  the  whole 
structure  much  more  nearly  spherical  than  it  is  represented  in  th« 
diagram  on  the  next  page. 

In  this  way  then,  the  twelve  atoms  of  S,  which  we  liava  supposed 
to  encrust  one  molecule  of  concreted  moisture,  may  be  imagined 
to  escape  from  it. 

Aa  to   the  weight  of    this    new    aeriform   (S'*  — $|sS)    it   most 
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(if  the  law  of  asaiinilation  still  insists  upon  the  normal  nr  atmo- 
spherical unit  volume  foi  it)  be  six 
times  that  of  oxygen  gas.  Thus, 
while  the  atomic  weights  of  O  and 
8  are  the  eame,  namely,  that  of 
sy  =6  X  8  =  40, that  of  0  =  2  0  is 
80-16  when  H  =  l,  but  that  of 
S  =  4Si8-4x  40- 160  =  32  when 
H  =  1,  whence  that  of  3$^  must  be 
3x32  =  96  =  6x16,  that  is,  six 
times  that  of  oxygen  gas.  But 
when  the  pulsatory  action  or  beat 
of  the  triple  system  of  atoms  of  i 
is  BO  great  as  to  separate  ^th em,  and 
each  occupies  an  unit  volnme,  the 
weight  of  the  aeriform  in  that  cai^e 
will  plainly  be  twice  that  of  oxygen 
gas.     Here,  then,  we  have  all  the 

well-known  phenomena,  of  sulphur  Sulphur  Vapoiir,  S'S'S'  =  S'. 

vapour  as  it  rises,  and  when  it  is  risen  and  very  hut. 

Plainly,  however,  in  SiSiS  the  poles  are  overloaded.     The  proper 
element  for  carrying  up  an  atom  of  S  into  the  aeriform  state  ts  not 
another  atom  of  S  on  each  pole,  but  an  atom  of  H  on  each  pole.     This 
gives  a  very  beautiful,  but  also  a  very  formidable  structure,  resem- 
bling a  combination  of  lance  and  halbert.     That  it  answers  to  the 
chemical  formula  H^  when   S  =  32  is  too  obvious  to  require  proof. 
But  what  a  mistake  in  the  papular 
chemistry  to  maintain  that,  because 
of  the  resemblance  between  the  for- 
mula HgO  and  H,S,  the  substances 
which  these  formuln  stand  for  are 
similarl     On  the  contrary,  are  they 
not  as  dissimilar  as  moisture,  the 
most  genial  and  the  most  necessary 
of  all  things  to  life,  is  from  sul- 
phuretted hydrogen,  the  most  hate- 
ful and  poisonous. 

When  there  is  neither  hydrt«i!ii         „  ,  ,      „  ^  „  ^  ,,„„, 

,  ,  .  .  Sulphnretted  Hydrogen,  HS'H. 

nor  heat  enough  to  retain  atoms  of 

S  in  the  aeriform  state,  they  must  form  into  molecules.     And  sinve  all 

the  dimensions,  both  of  S  and  S,  are  trigonal  both  as  to  poles  and 

equator,  the  molecule  must  be  that  which  results  from  trigonal  con- 

Btit^ent^  which,  when  most  perfect,  is  the  icosahedron  or  icosatom. 
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And  here  we  find  a  yerification  of  the  conclusion  to  which  the  law  of 
assimilation  conducts  us,  namely,  that  the  volumes  of  molecules  when 
in  the  dense  state,  whether  liquid  or  solid,  ought  to  he  equal,  or  in 
some  most  simple  ratio  to  one  another.  This,  chemists  have  long  ago 
found  with  regard  to  aeriforms.  But  having  no  certain  principles  to 
guide  them  with  respect  to  the  molecules  of  aeriforms  when  condensed, 
they  have  not  attempted  to  calculate  their  specific  gravities,  except  by 
creating  a  doctrine  of  the  atomic  volume  of  the  elements  in  the  dense 
state  hy  the  aid  of  the  balance  which,  after  all,  loads  the  subject  with 
exceptions  and  anomalies. 

But  a  regard  to  the  cosmical  law  of  assimilation  enables  us  to  extend 
the  method,  known  to  hold  good  with  regard  to  aeriforms,  to  liquids  and 
solids  also ;  and  this  we  may  show  in  the  present  instance.  Thus,  taking 
AQ  as  the  unit  volume  for  dense  molecules,  since  its  power  as  a  type  of 
volume,  or  as  an  assimilative  agent  in  respect  of  .volume,  must  be  no  lees 
in  our  planet  than  common  vapour  azote  and  oxygen  gas  for  aeriforma, 
we  obtain  the  following  formula  for  the  specific  gravity  of  sulphur : — ' 

But  the  icosatom  of  sulphur  may  be  constructed  in  either  of  two  ways, 
giving  a  small  variation  in  the  volume.  Our  Si  must  be  also  capable  of 
a  plastic  state,  interposed  between  two  states  of  fluidity.  It  must  alao 
possess  two  forms  of  crystallisation ;  for  a  more  ample  notice  of  all  which 
I  must  refer  to  previous  parts  of  this  work,  as  also  for  details  respecting 
the  various  forms  and  properties  of  the  fumes  of  burning  sulphur,  which 
in  certain  conditions  of  existence  readily  give  up  some  of  the  oxygen  in 
them,  and  in  certain  other  conditions  urgently  demand  more  oxygen, 
being,  in  fact,  represented  by  either  of  these  formulae — 

»(D)2,    S(D)S,    SO, 
in  all  of  which  the  ratios  of  0  and  S  are  the  same,  and,  as  it  happena, 
the  weights  of  both  elements  equal  (see  Part  IIL  p.  34). 

Bather  let  me  here  notice  the  form  of  repose  to  which  this  element 
attains  when  aqueous  matter  is  supplied  to  it  We  have  seen  that  the 
primal  aqueous  structure  which  we  may  call 

T 

Moisture,     «      ^^^*     -     OHaqHO  =  6aq  =  6H0. 

Now,  instead  of  this,  when  fumes  of  S  are  flying  about,  we  may  have 
the  structure  still  preserved,  while  S  is  substituting  H,  thus  giving — 


4- 

t 
oo 


THE  STROCTURE  OK  OIL  OF  VITRIOL.  157 

ID  which  the  dagger  rapresenta  one  atom  of  8.  Hera  we  have  fumea  of 
ealphur  in  a  moist  or  hydrated  state,  the  poles,  however,  being  aver- 
headed  with  oxygen.  Kow  let  another  atom  of  0  be  supplied,  and 
then  the  oxygen  will  be  tianafened  from  the  poles  to  the  equator;  for 
the  three  atoms  of  S  may  bo  syiametrically  applied  there  in  the  place  of 
the  three  atoms  of  aq.  In  this  way  a  much  more  stable  structure  must 
result  than  existed  before,  while  yet  the  original  type  is  still  preserved. 
Xow,  what  have  we  herel     It  is  what  we  call  sniphic  acid,  otherwise 


Pure  OU  of  Vitriol, 


We  may  represent  its  formula  by  SaqS,  in  which  the  dots  stand  for 
atoms  of  oxy^n.  Its  usual  chemical  fonuulra  are  SO^.HO  and  8H,0^ 
in  the  latter  S  -  32  and  0-16.  This  latter,  however,  though  at  pre- 
sent it  is  the  favourite,  gives  chemists  much  trouble  in  consequence 
of  the  ascertained  specific  gravity  of  oil  of  vitriol  According  to  that 
formula,  and  the  chemical  rule  for  the  specific  gravities  of  compound 
vapours,  Its  sp.  gr.  ought  to  have  been  the  double  of  what  it  is 
actually  found  to  be.  It  ought  to  have  been  3  2  +  ,  instead  of  which  it 
is  only  found  to  be  1  '6  4  .  Hence  it  is  necessary  to  admit  that  the  aerial 
unit  of  oil  of  vitriol  occupies  4  normal  or  hydrogen  volumes  instead  of  2, 
which  it  is  destructive  of  the  present  state  of  chemical  hypothesis  to 
admit,  except  as  an  anomaly  in  nature  (which  is  nonsense).  From  this 
predicament,  however,  our  view  of  the  structure  of  the  atom  of  oil  of 
vitriol  relieves  the  afflicted  vapour. 

But  more  interesting  still  is  the  light  which  oui  molecular  morpho- 
logy throws  in  this  case  on  the  specific  gravity  of  oil  of  vitriol  in  the 
dense  stale.  Thus,  suppose  the  boiling  of  oil  of  vitriol  to  have  been 
continued  so  long  that  no  more  water  can  be  eipelled,  it  is  still  found 
that  i^th  of  an  atom  of  water  remains  for  every  atom  of  oil  of  vitrioL 
Now  let  atoms  of  oil  of  vitriol  gather  round  an  atom  of  aq  as  a  nucleus, 
when  all  the  rest  of  the  original  aq  has  been  expelled  as  by  boiling,  then 
since  there  are  13  points  in  the  atom  of  aq,  on  each  of  which  an  atom 
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of  pure  oil  of  vitriol  may  iix  itself,  we  shall  have  for  every  atom  of  oil 
of  vitriol  just  ^th  of  an  atom  of  water  remaining,  a  result  which  has 
been  found  in  the  laboratory,  nay,  found  impossible  to  prevent — ^though 
it  is  surely  very  strange,  when  viewed  in  the  light  of  the  popular  chemis- 
try, that  it  should  be  so, — but  not  the  less  to  be  cherished,  perhaps, — since 
wonder  is  one  of  the  chemist's  most  favourite  emotions.  As  to  the  sp. 
gr.  of  the  liquid,  which  it  is  more  agreeable  to  us  to  be  able  to  deduce 
than  to  wonder  at,  its  equation  stands  thus — 

Strongest  Oil  of  Vitriol  )    (S^i8V«+«q      (12X245) +  45  _  ,  . .,  j..   ,  . ., 
attainable  by  boiling.  (    —  aQ = 86X46 ^  ^^^  '^^^  ^'^^' 

which  corresponds  to  a  temperature  exactly  the  same  as  that  at  which 
the  sp.  gr.  of  sulphuric  acid  was  taken  by  Professor  T.  Thomson  in 
Glasgow,  that  great  centre  of  the  manufacture  and  use  of  oil  of  vitriol, 
that  great  chemist  always  reasoning  well,  though  not  always  weighing 
so  accurately. 

A  more  natural  structure  is  when  atoms  of  oil  of  vitriol  gather  round 
an  atom  of  AQ,  which  gives  2aq  in  each  atom  of  oil  of  vitriol,  or  when, 
at  auy  rate,  there  is  an  atom  of  aq  for  every  atom  of  S.  This  is  known 
as  the  glacial  acid.  Aggregated  around  the  sulphic  pole,  the  molecule 
has  stability  sufficient  to  stand  the  boiling.  As  that  pole  is  trigonaJ, 
the  perfect  molecule  must,  therefore,  be  the  icosatom.  Allowing  to 
so  large  a  molecule  two  aqueous  volumes,  we  obtain  as  its  equation  of 
sp.  gravity — 

Glacial  Oil  of  Vitriol.  ^^I^"  =  y,tff>  =  1-79  Expt  178. 

2Ay  2x1620  ^  • 

which  is  again,  as  we  may  say,  quite  exact,  since  the  second  decimsd 
depends  on  the  temperature  at  which  the  experiment  is  made. 

The  molecule  of  the  glacial  acid,  however,  though  not  in  the  labora- 
tory, yet  in  nature  maintains  the  more  perfect  aquaeform,  and  conaista 
of  36  instead  of  20  members,  at  least  when  its  acidity  has  been  quenched 
or  neutralised  by  an  encrustation  all  over  of  lime.  This  is  proved  bj 
the  sp.  gr.  of  sulphate  of  lime,  gypsum,  or  selenite  (see  Part  XL  p.  95, 
or  Part  III.  p.  41.) 

But  let  us  here  pass  on,  remarking  only  that,  from  these  disooverieey 
it  appears  that  the  views  of  chemists  are  too  narrow  when  they  regaid 
hydrogen  alone  as  the  acidifying  principle.  From  these  discoveries  as  to 
the  structure  of  tlie  atom  of  sulphuric  or  rather  sulphic  acid  it  appears 
that  ^  as  well  an  H,  when  it  forms  a  pole,  as  in  the  atom  of  S, 
or  sulph,  can  acidify.  Both  are  indeed  isomorphous,  and  that  they 
should  both  be  acid-producers  favours  the  idea  of  the  old  chemists,  that 
there  must  be  something  lance-shaped  about  an  acid  since  it  is  lanci- 
nating to  the  tongue,  and  generally  of  a  piercing  and  solvent  nature. 
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Ammonia. 

The  first  differentiation  of  our  protoplasm  we  have  found  to  be  the 
construction  in  it  of  atoms  of  ^  and  H,  which  enter  into  union  with 
each  other,  so  that  H  is  saturated  with  Ijl,  whence,  taken  in  its  limits 
of  maximum  and  minimum  expansion,  we  obtain  the  equation  of — 

Exploded  Steam,    =    H^*    =    aq    =    Common  Vapour. 

Let  us  now  again  recur  to^  an  atom  of  H  as  a  nucleus,  and  on  each 
of  its  5  points  for  union,  instead  of  an  atom  of  ^  let  us  place  an  atom 
of  their  united  product  aq,  giving — 

Haqs. 

This  structure  resembles  that  which  we  found  to  be  the  first  type  in  the 
progressive  synthesis  of  atoms  of  aq  into  molecules  (fig.  p.  147).  It  differs 
only  in  this,  that  the  central  body,  instead  of  being  an  atom  of  aq,  is 
an  atom  of  H.  Consequently  there  are  in  the  axis,  instead  of  3  aq,  only 
2  aq,  and  these  two  bolted  together,  as  we  may  say,  by  an  atom  of  H,  its 
trigonal  or  lance-shaped  positive  poles  piercing  into  and  filling  up  the 
negative  or  hollow  poles  of  the  atoms  of  aq  above  and  below.  Xow, 
this  difference  of  structure  must  introduce  a  great  difference  of  product 
as  to  secular  results.  In  fact,  the  two  atoms  of  aq,  thus  bolted  together 
by  the  atom  of  H,  cannot  easily  separate.  The  whole  must  usually 
continue  as  one  structure.  But  if  so,  then  if  there  be  any  defect  of 
symmetry  in  its  structure,  it  must  secularly  undergo  improvement  in 
that  respect.  Its  symmetry  will  be  perfected  as  far  as  possible.  Now, 
on  inspecting  the  atom  of  aq,  it  will  be  seen  that  in  its  centre  there  are 
eleven  material  elements  or  unit-forces,  while  six  are  sufficient  and  pro- 
per for  the  symmetry  of  the  hexatomic  structure.  There  are  five,  there- 
fore, which  are  disposable.  The  terminal  polar  regions  of  the  coupled 
atoms  of  aq  also  are  empty  and  negative,  while  an  atom  of  H  in  each 
would  fill  them  in  a  proper  manner.  Now  5  units  are  just  the  material 
required  to  construct  an  atom  of  H.  They  do,  in  fact,  tend  naturally  to 
develop  into  an  atom  of  H.  Secularly,  therefore,  and  very  soon  after  aq 
has  been  given  to  nature,  aqHaq  will  be  given,  and  the  latter  will  de- 
velope  into  HaqHaqH,  the  spirit  us  asper  above  the  symbols  of  aq,  as 
given  below,  implying  that  each  has  given  out  one  atom  of  H — 

I 
I  =  I 

I 

aqHaq  HaqHaqH 
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Xow,  when  the  equator  of  such  a  Btnicture  is  loaded  and  expanded, 
as  for  instance,  hj  carryiag  3aq  (which  we  have  supposed)  or  otherwise, 
ao  that  the  whole  etruclure,  viewed  overhead  in  itsKtheieal  atmosphere, 
is  oblate,  then  under  the  Uw  of  sphericity  there  must  sxiat  in  the  axis 
a  force  calling  for  the  extension  of  that  axis,  and  in  that  case  the  axis 
may  be  expected  to  extend  by  undergoing  a  most  remarkable  trans- 
fonnntion.  No  more  now,  indeed,  can  the  atoms  of  aq  tranaform  them- 
selves, as  before,  into  HO.  Each  of  the  fire  atoms  of  ^  that  now  go 
to  the  aqu^eform  aq  has  lost  one  of  its  material  elements  or  forces  in  the 
centre.  Each  now  consists  of  seven  instead  of  eight  elements^  and  is 
intensely  unsymmelrical  in  the  structure  of  its  equator.  The  510  in 
aq  must  therefore  remain  united  as  they  are,  to  supply  each  other's 
defect  of  symmetry.  They  cannot  open  and  turn  round  as  they  might 
do,  in  order  to  construct  an  atom  of  0.  They  must  keep  together  at 
the  centre  as  they  are.  And  when,  by  the  lengthening  of  the  axis,  the 
atom  of  U  is  taken  from  the  circle  of  6  and  placed  in  the  axis,  the  five 
defective  atoms  of  I^,  when  duly  compacted,  must  give  a  hemiform  such 
as  ^,  and  aqUaq  will  now  give  dH^. 


Ammouia  (hydroiottc). 

Meantime,  the  atom  of  H  in  each  of  the  poles  of  HaqHaqH  will  be 
given  off  during  the  transformation  ;  for  the  poles  of  9  are  5-partile  in 
structure  and  no  longer  conformable  to  the  trigonal  shape  of  H. 

And,  suppose  the  structure  ^H'E  to  bo  decomposed  as  by  an  electric 
shock  or  otherwise,  plainly  the  two  dissymmetrical  hemiforms  will 
under  the  law  of  symmetry  and  8pberi;;ity  couple,  for  by  so  doing  they 
may  generate  an  eminnntly  spherical  and  aymmetrical  element  (see  fig.). 
Kow,  since  this  coupled  element  possesses  such  a  perfect  form,  it  must 
be  very  reposing  in  nature,  or,  as  the  chemist  says,  inactive.     And  it« 
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fttomic  weight  mnet  be  2  x  5  x  7  =  70,  i.e.,  H  when  H  ■•  1.     It  there- 
fore represents  azote.    Aad  the  dimorphona  etructure  whiuh  ve  have 
obtained,  when  decomposed,  muat  yiehl  three  Tolumeaof  hydn^en  and 
one  of  azote.     It  therefore  repreeenta  ammonia.     In  its  primal  funn  it 
is  isamorphous  with  a  couple  of  atoms  of  common 
vapoui  united  on  the  same  axis,  and  must,  theiefote, 
in  its  functions,  have  many  analogies  with  common 
rapooi.    Its  activities  and  powers,  however,  must  he 
mnch  gTeat«r.     In  fact,  they  are  wonderfully  many. 
Common  vapoor,  and  the  aqueous  element  in  general, 
is  quick,  hut  ammoniacal  vapour  is  far  quicker  and  of 
double  force.     Both  are  plainly  moat   suitable   for 
entering  into  the  constniction  of  tissues  which  are  to      Anunonia  (aqnw- 
poBsess  quickness  or  animation,  but  ammonia  still 
more  than  aqueons  matter. 

But  ammonia  may  lose  its  quickness  and  become  stable  by  doubling, 
and  this  is  the  state  to  which  the  chemist  most  frequently  reduces  it  in 
the  laboratory.  Thus,  making  use  of  the  pharmacentical  symbol  to  stand 
for  half  azote  (which,  iiom  its  extreme  activity  attaching  to  its  hemi- 
form  and  want  of  symmetry,  we  have  called  zote),  we  shall  have,  when 
all  lateral  or  equatorial  support  has  been  taken  away — 

2.  Atoms  of   Zotic  |      Y         T  T 

Ammonia  =  NH,  >       |     "*"     I     ~    ^  I 

of  chemists.  I        .  .  -^ 


4>         rt-.  J, 


The  latter  is  no  longer  capable  of  lapsmg  into  the  aqueeform.  It  may 
also  he  stable  to  a  considerable  degree,  for  though  its  body  he  still 
volatile  hydrt^en,  yet  that  hydrogen  exists  in  normal  typical  molecules, 
each  being  HE"  homologous  vith  HI^''  and  Haq'',  and,  indeed,  a 
repetition  of  the  form  of  the  single  atom  of  H,  though  with  five  joints 
or  orticulationB.  In  fact,  HU,  or  HH^H  is  the  typical  aeriform  molecule 
of  this,  the  lighest  of  the  elements. 

Here  we  may  remark,  in  passing,  the  extent  to  which  chemists  have 
amused  themselves  in  substituting  for  the  simple  hydrogens  which  are 
in  natural  ammonia,  other  hydrogens  which  are  less  mobile  and  volatile, 
inasmuch  as  carbon  or  some  other  fixed  element  enters  into  their 
stmctnre,  while  yet  both  their  equators  and  poles  continue  to  be  atoms 
of  hydrogen,  so  that  they  may  function  like  siugle  atoms  of  hydrogen. 
Adopting  in  the  meantime  a  cypher  as  the  printers'  type,  to  stand  for 
an  atom  of  carbon,  its  atomic  weight  taken  at  6  when  H  »  1,  as  it 
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used  to  be  universallj  (and  for  good  leaaons,  as  will  appear).     Such 
hydro-carbons  are  (alcohol  radicals !) 


CjH, 


A 


T  and  T     =  C,H. 


MethyL       EthyL 

&c.f  their  insnlable  forms  being  usually  their  doubles  with  carbon  pole& 
When  the  true  ammoniacal  structure  is  thus  steadied  by  C^^  or 
C^Hg,  &c.,  instead  of  H^  or  H,  (thereby  destroyed  for  all  the  uses  of  life), 
and  oxygen  is  made  to  enter  into  the  structure,  chemists  are  surprised  to 
observe  how  similarly  to  potass  and  the  fixed  alkalis  the  products 
function.  But  the  truth  is,  that  in  these  structures  of  the  laboratory, 
inasmuch  as  the  volatility  of  pure  hydrogen  in  ammonia  is  overcome  by 
the  addition  or  substitution  of  more  stable  elements,  there  is  an  approach 
to  the  constrution  of  the  fixed  alkalis.  The  latter  we  obtain,  when  for 
the  3H  or  6H  in  the  atom  of  single  or  double  ammonia,  oxygen  is  sub- 
stituted as  the  coupling  joint  for  the  single  or  doubled  atoms  of  zote 
which  constitute  the  polar  bodies.  It  is  true,  that  in  this  case  the  zotic 
element  has  usually  quite  a  different  genesis  from  that  which  results  from 
the  transformation  of  ammonia,  and  more  generally  possesses  the  full 
atomic  weight  of  51^  a  40  =  8  when  H  =  1  instead  of  7.  Still  its 
reduction  has  been  fully  accounted  for  (Part  III.  p.  52);  and  when  thus 
reduced,  it  has  been  shown  to  explain  all  the  properties  of  Uthium. 
Thus,  contenting  ourselves  with  the  types  instead  of  diagrams,  we 

Alkaloidal.       = 


VL/ 


Lithium,  \i? 


Ammonia,      I 

I 


Sodium, 


Vegetable. 

T 

\\ —    Double  Ammonia. 

J, 


Potassium. 


Alkaline.       =       Mineral. 


Their  molecules  are  all  the  usually  differentiated  dodecatom,  so  iLat 
their  sp.  gr.  may  be  deduced,  allowing  |,  1 ,  and  2  normal  volumes  aa 
they  increase  in  complication — ^thus 
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fflii^'  -        •60E.P.-59. 

g,^^,     G...^)i±^-        .        .!,!,Exp.-«. 
Potassium,  0...®^i^  -       -84  Exp. -86. 

AmBom.,G...^5^       -        -73 Exp. -74. 

Carbon. 

But  what  of  carbon,  wbose  atomic  weight,  contrarf  to  the  present 
fashion  I  am  giving,  as  6  when  H  ^  1,  while  it  is  now  usually  giren  at 
12,  and  that  for  reasons  which,  if  applied  to  our  vision  generally,  would 
prove  (since  the  functioning  of  both  eyes  ie  single),  if  only  our  eyes 
were  so  small  as  to  be  invisible,  that  we  were  all  monocnll 

As  to  carbon,  then,  it  may  he  nmarked  that,  wherever  zoto  has  been 
constructed,  another  element  is  imminent.  Let  the  6  units  which  ren- 
der one  polar  region  of  the  atom  of  zote,  5-partite  and  dissimilar  to  the 
other  polar  region,  be  constructed  into  an  atom  of  H,  as  they  must 
secularly  tend  to  be,  and  then  instead  of  the  original  5^,  we  obtain  a 
beautiful  cellular  structure  of  exqnisite  symmetry  and  stability,  carrying 
an  atom  of  H  on  its  pole.  Like  O  and  w,  it  is  oblate,  however,  and 
therefore  when  free  its  atoms  will  tend  to  go  in  conplea  also. 


Its  atomic  weight  is  51^  -  2H  =■  (5  x  8)  -  2  x  6  =  30,  i.e.,  6  when 
U  "  1,  and  that  of  the  coupled  atom  corresponding  to  the  unit  of 
oxygen-gaa  or  azote  is  12.  In  a  word,  in  every  feature  this  highly 
reduced  element  repreeenta  carbon.  ' 

Its  characteristio  Is  that,  in  order  to  reach  it,  two  atoms  of  hydrogen 
must  be  developed  out  of  the  matter,  viz.  51^1,  which  fnmiahea  it,  so 
that,  previous  to  loss,  it  mnat  appear  in  nature  in  union  with  two  atoms 
of  hydrogen,  one  on  each  pole  (see  fig.  HCH,  next  page). 

But  such  a  form  is  veiy  prolate,  while  two  by  coupling  reproduce 
the  primal  tyjie  of  an  atom  of  II  as  nucleus,  with  5  other  iitoms  around 
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it,  in  this  CMC  3  stoma  of  H  for  the  3  poisti  ibr  onioii  ob  the  «qa«tor 


Hucent  Hanh-pi,  HCII.  HuA-f^i,  CHC-C,  H*. 

of  the  DOcUar  atom,  and  one  of  caibon  on  each  of  its  polas  (see  fig. 
CUC).  And,  in  nfenmce  to  mch  a  molecular  sttnctnie,  whethar  we 
look  to  sphericitr,  eeUaUrit7,  or  adaqnato  differentiation,  we  see  that  it 
is  Teiy  perfect.  Now  to  ss  it  pUnlj  lepreaents  manh-gas ;  and  theie- 
fora  piepens  ne  for  finding  that  snbstance  ao  genenlljr  diffoaed,  and 
mch  a  eniriTOt  in  natnre  as  it  actaaUy  is. 

Do  not  the  conditions  of  its  genesis  also  expl&in  why  carbon  ahoold 
be  the  very  sabstance  that  it  is,  so  averse  to,  and  even  incapable  of,  tlw 
aeriform  state  t  Thus  every  atom,  when  its  genesis  is  complete,  >.«.,  as 
HCH  is  famished  with  two  atoms  of  hydrogen,  which  we  may  legsrd  as 
two  wings.  And  when  they  have  been  cnt  off  or  carried  away,  is  it 
wonderfnl  that  the  bore  atom  of  carbon  remaining  should  be  as  incap- 
able of  flight  as  it  is  found  to  be  1 

At  any  rate,  it  appears  that  it  ia  to  this,  its  aversion  to  the  aeriform 
state,  and  its  determination  to  redintegrate  its  original  onion  with  hydro- 
gen, that  carbon  owes  its  peculiar  value  in  the  economy  bodi  of  uni'mal 
and  yegetoble  nature.    Meantime  its  value  aa  a  fixed  elemeat  is  great. 

Thus  we  have  seen  that  both  the  aqueous  and  the  ammoniacal  ele- 
ments, which  are  the  first  products  of  the  differentiation  of  our  pure  or 
hom(^neouB  protoplasm,  are  both  of  them  very  quick  to  go  off  in  v^wor, 
or,  if  remaining,  are  ready  to  be  transformed  into  still  more  aeriform  ele- 
ments, namely,  into  hydrogen,  oxygen,  and  azote.  Life  in  an  organism, 
therefore,  if  that  organism  were  constructed  only  of  them,  conid  bot  bat 
be  altogether  ephemeraL  Plainly,  there  is  wanted  some  other  land  of 
element  which  in  its  nature  is  £xed,  or  such  that  it  shall  not  tend  to 
go  off  as  an  aeriform — not  altogether  fixed,  for  that  would  imply  a  state 
of  death,  but  fixed  in  a  degree  so  as  to  moderate  more  or  less  the  ten- 
dency of  the  othera  to  go  off  into  the  aeriform  state.  Kow  for  such  m 
function  carbon  is  altogether  soitod.     Every  atom  of  it  may  indeed  be 


CABBOMIC  ACID  ITS  OBEAT  VALUE.  165 

r^puded  aa  a  bolt,  sum  as  adamant,  wbicli  indeed  it  i&     Keep  away 
oxygen  or  hydrogen  and  it  will  remain  fixed  and  a  fixer  long  enongh. 
But  let  oxygen  gas  come  in  the  way,  erery  atom  of  which  ia  pteciaely 
adapted  foi  nipping  up  an  atom  of  carbon  and  carrying  it  off  as  an  aeri- 
form,  and  off  goes  the  carbon.     Thus,  when  two  atoms  of  oxygen  exist, 
coupled  on  tbe  same  axis,  thus  constituting  an  unit  of  oxygen  gas,  Uiere 
ia,  in  consequence  of  the  concavity  of  both  the  interior  poles,  a  hollow 
in  the  centre,  or  an  empty  stomach.     Now  this  hollow  is  precisely  a 
motdd  for  an  atom  of  carbon  I    Hence  an  atom  of  oxygen  gae  (which  ia 
eveiywhere  prevalent  in  the  tenaqneous  globe),  when  it  enters  an  organ- 
ism in  the  actire,  empty,  hungry  state,  and  meets  with  an  atom  of  free 
carbon,  forthwith  devours  it,  and  Uiongh  to  all 
outward  appearance  still  only  an  atom  of  oxy- 
gen gas,  isomorphoUB  and  iso voluminous,  and 
able  to  escape  by  tbe  same  channels,  or  chan- 
nels no  larger  than  those  by  which  it  entered 
the  organism,  it  carries  off  tbe  carbon.     Bat 
thongh  isoToluminous  with  the  pore  oxygen, 
it  ia  now  all  tbe  heavier  by  the  atom  of  carbon 
which  fills  tbe  stomach  of  each  aeriform  ele-   cwbonic  Acid  8=C0 
roent.     It  is  also,  as  might  be  expected,  less 

elastic  and  lees  diff^ive.  Hence  it  tends  to  prevail  in  the  lower  strata 
of  the  atmosphere,  where  there  exists  the  vegetable  kingdom.  And 
for  this  kingdom  it  supplies  tbe  requisite  food ! 

And  here  the  deeply  interesting  question  in  physiology  ocxnirs, 
How  comes  it  to  pass  that,  while  in  the  most  higbty  animated  organ- 
isms, those  of  animals,  namely,  oxygen  gas  lays  hold  of  carbon  and 
beais  it  away  in  each  firm  union  that  even  the  chemist  can  scarcely 
decompose  it ;  yet  in  stable  and  cool  organisms,  those  of  plants,  this  car- 
bonic gas  is  readily  decomposed,  tbe  oxygen  gas  escaping  pure  and  froe 
again,  while  the  carbon  is  retained  to  perform  the  same  function  in 
v^etable  nature  (that  of  imparting  durability  to  the  tissue)  which  it 
had  previously  performed  in  animals)  To  this  tbe  answer,  I  believe, 
is,  that  inasmuch  aa  tbe  primal  union  of  carbon,  even  the  union  im- 
plied in  its  geneeix,  was  with  hydrodgen,  not  oxygen,  so,  nnder  the  law 
of  assimilation,  acting  in  reference  to  time,  that  is,  as  a  law  of  heredity 
or  redintegration,  the  hydrogen  nascent  in  the  vegetable  tissue  succeeds 
in  expelling  the  oxygen  &om  the  carbonic  gas  which  is  brought  in, 
appropriating  the  carbon,  and  setting  tbe  oxygen  free.  If  it  be  alleged 
that  such  a  view  is  a  substitution  of  magic  for  science,  the  answer  is, 
that  that  is  jost  as  one  takes  it  The  operation  of  all  law  may  be 
said  to  be  magic  till  the  mechanism  is  discovered  by  which  the  law  is 
realised  or  worked  out.     Moreover,  here  we  are  not  without  an  appre- 
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heiuion  of  Uie  mechauum.  Thus  there  is  Dothiog  better  eetaUislied 
in  moleculaf  Bcience  th&n  that  it  is  diBdmilara  vhidi  tend  to  onite, 
while  sitnilan  tend  to  repel  each  other.  Nov,  by  simiUn  in  our  mole- 
QuUi  morphology  we  muet,  in  the  fint  place,  mean  aimilar  forms — forms 
which,  viewed  overhead  in  their  aetherial  atmospheres,  aie  either  both 
or  all  oblate,  both  or  all  prolate,  both  or  all  sphericaL  Thns  an  atom  of 
oxygen  viewed  overhead  is  oblate,  so  is  a  tetiatom  of  hydnges,  (aee 

the  diagram  below,  and  that  of  marsh-gas,  fig.  CUC,  p.  164).  Let 
na  ouppoae,  then,  that  two  atoms  of  carbonic  acid  gas,  CO^  hare 
entered  into  the  vegetable  tiasoe  where  chlorophyll  ia  normally  ftmetion- 
tng.  Then,  in  order  to  their  being  wholly  redint^iated,  it  is  necenary 
that  an  attnn  of  H  be  sapplied  to  each  of  the  two  polee  of  both,  for  tbia 
ia  necessary  to  redint^rate  the  prinueval  2  aq,  from  which  we  suppose 
everything  organic  to  have  been  derived.  But  when  the  poles  are  thae 
supplied,  the  two  are  ready  for  doubling  into  one — 


2(g     .    2H)       =       I     +     §         =         >l^- 

I       r  § 

There  is  thus  conatmctod  bb  the  equatorial  body  in  the  unified  stmctaie 
a  tetratom  of  hydrogen,  which  is  very  oblate. 

But  in  maturely  elaborated  parte  of  plants, 
in  chlorophyll,  for  instance,  there  ia  so 
much  carbon,  compared  with  hydn^sn, 
that  we  cannot  suppose  that  the  outstand- 
ing poles  of  the  three  atoms  of  hydrogen 
in  the  equator  of  C,U,Oj  would  long  remain 
naked.  Doubtless  each  of  them,  if  not 
Tetratom  of  Hydrogea.  &om  the  first,  would  soon  be  capped  by  an 

atom  of  carbon,  and  become  an  atom  of 
hydro-carbon,  CH.  Now,  by  such  an  addition  the  equator  would  ba 
still  further  extended,  and  thus  the  whole  form  rendered  still  more 
oblate.  But  if  so,  it  will  be  rendered  still  more  higlily  repulsive  of  the 
□blate  oxygens  on  the  poles.  We  may,  therefore,  when  the  structure  ia 
rendered  active,  as  by  the  sunbeam  playing  upon  it,  expect  a  process 
of  dissociation  and  reduction,  which  may  be  thus  conceived — 

CO 

C.H,2C0,     -  C,H,2C0  +  O       =     C.H^     -t-     20 
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Thus  we  obtain,  as  the  piodact  of  the  solar  action,  puie  oxygen  gas 
and  a  hydro-carbon.  Now,  let  tis  see  what  this  hydro-carbon  represents., 
Its  elemental  formula  is  C^H^.  But  it  is  obvious  that  it  is  highly  poly- 
morphous, for  the  three  atoms  of  carbon  may  apply  ihemselyes  to  the 
three  equatorial  hydrogens  and  to  the  axis  in  a  great  variety  of  ways, 
li^  then,  this  hydro-carbon  represent  anything  in  vegetable  nature,  we 
may  expect  a  considerable  number  and  variety  of  hydro-carbons  with  the 
same  chemical  formula.  But  will  the  single  element  C^H^  be  insulable 
by  itself!  No,  its  form  is  so  oblate  that,  like  so  many  other  molecules 
that  we  have  met  with  when  in  the  aeriform  or  most  fully  individualised 
state,  they  will  still  go  in  couples  on  the  same  axis,  each  represented  by 
the  formula  C]^H,.  Now,  this  is  the  half-formula  of  what  is  usually 
given  as  that  of  the  non-oxygenated  essential  oils.  Its  sp.  gr.,  as  com- 
pared with  air,  must  be — 

llie  Vapour,  G  =  .3"^^^^ « ^^^  =  4-7— Expt  4-7.  Essential  Oils. 
^      '         i(4Az+@)       1(360)  ^ 

^s  to  its  condensed  state,  since  its  trigonal  equator  extends  so  far  beyond 
its  poles,  its  molecules  must  be  those  of  the  trigonal  series,  that  is,  the 
tetratom  or  the  octatom,  and  ultimately  the  icosatom,  as  the  culmination 
molecule.  Now,  constructing  these  possible  molecules,  and  allowing  half 
a  normal  volume  to  the  tetratom,  one  normal  volume  to  the  octatom, 
and  two  to  the  icosatom,  we  obtain,  just  as  in  the  distillation  of  the 
essential  oils,  a  lighter  and  less  perfect  (and  consequently  a  more  volatile 
and  firagrant  oil),  and  a  heavier  and  more  perfect  (and  consequently 
less  valuable  perfume),  the  specific  gravities  of  both,  as  determined  by 
the  balance,  being  the  same  as  those  which  our  formula  gives — 

Light  Easentud  Oil,  G  J™-*-^^^-  -84      Expt.  -85. 
HeavyE88entialOU,G-^^.?fl50±a2)=iK)5     jj^pt.  1K)4. 

The  economy  of  nature  then,  in  relation  to  oxygen  and  carbon,  so  far 
as  we  have  touched  upon  it,  is  this,  that,  by  their  respective  forms  which 
imply  their  eager  union  wherever  oxygen  can  penetrate  among  atoms  oi 
carbon  existing  single  and  free  or  loosely  engaged^  they  unite  all  through 
the  animal  organism,  which  is  evetywhere  penetrated  by  oxygen,  and 
everywhere  disengaging  carbon  in  single  atoms.  By  this  means  the 
efifete  carbon  in  the  animal  organism,  which  is  tending  to  a  chaotic 
and  wholly  obstructive  state,  is  constructed  along  with  the  oxygen 
now  taken  in  union  with  it  into  carbonic  dioxide,  commonly,  but  not 
correctly,  called  carbonic  acid,*  a  most  serviceable  heat  being  generated. 

*  On  Carbonic  Acid,  properly  so  called,  see  P.  III.  p.  92. 


J 
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Thereafter,  the  true  carbcmie  acid  formed,  when  it  has  served  importaBt 
parpoeea  in  the  oigaulBm,  breaka  up  into  carhouic  acid  gas,  which  eac^>ee 
into  the  air  by  the  longs,  the  skiu,  &c.  Thus,  the  organism  is  relkved 
of  matter  which  must  otherwise  soon  have  proved  fatal  to  its  action,  and 
have  caused  deatK  But  having  thus  gained  the  atmosphere  and  the  aun- 
shine,  this  deadly  gas  brought  by  its  own  weight  into  ccntact  with  the 
ground  and  its  v^table  covering  ts  decompoaad  there,  its  ox^en 
being  restored  in  purity  to  the  atmosphere,  to  serve  for  breath  and  life 
again  to  the  animal  kingdom,  while  its  carbon  goes  to  supply  just  the 
food  which  is  needed  by  the  vegetable  kingdom  in  order  to  the  con- 
struction of  its  timber,  which  is  so  necessary  in  the  processes  of  human 
art,  OS  also  to  the  birth  of  Uiose  perfumes  by  which  that  kingdom  in  its 
most  sunny  and  highly  matured  parts  is  rendered  so  deliciously  fragrant 
Thus,  in  pursuing  the  differentiation  of  our  primal  homogeneoue 
protoplasm,  we  have  obtained,  first,  aqueous  matter,  as  common  vapour; 
and,  secondly,  from  it,  by  doubling  and  reduction,  ammoniacal  vapour. 
Then,  by  the  decomposition  of  aqueous  matter,  we  obtained  hydit^n 
and  oxygen,  while  to  the  same  epoch  of  nature  the  appearance  of  sul- 
phur belongs,  and  soon  after  the  fixed  alkalis  and  silica,  of  which, 
however,  nothing  has  been  said  here. 

AxxytK. 

By  the  decomposition  of  ammonia  we  have  obtained,  instead  of  oxygen, 
another  still  more  active  element — on  element  so  active  as  to  be  like 
fluorine,  still  unknown  to  the  chemist  in  a  separate  state.  This  we 
have  called  zote.  And  as  oxygens  by  coupling  give  oxygen  gas,  which 
is  much  less  active  than  oxygen  in  single  atoms,  so  do  sotee  by  coupling 
give  azotic  gas,  the  other  great  constituent  of  the  atmosphere,  which  is 
very  inactive.     (See  fig.  p.  160.) 

Where  atoms  of  zote  cannot  couple  we  have  seen  that,  owing  to  their 
dissymmetry,  they  must  suffer  reduction.  And  in  this  way  there  is 
given  to  nature  carbon  in  union  with  hydrogen.     (See  fig.  p.  163). 

Silicon. 
Let  us  now  remark,  that  the  atoms  of  zote,  when  so  coupled  as  to  con- 
stitute an  atom  of  azote,  that  is,  when  united 
so  that  the  summetA  of  their  fi-fid  poles  merely 
touch  each  other,  may  also  give  to  nature  another 
(.'lement,  which  plays  an  important  part  in  the 
simplest  organisms  as  well  as  in  the  crust  of  the 
earth  generally.  Thus,  instead  of  merely  touch- 
ing each  other  by  their  tips,  let  these  6-fid  or 
6-toothed  regions  of  the  two  atoms  of  zote  in 
Si.  one  of  azote  be  locked  together  by  pressure  or 
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otherwise,  and  in  thu  caee  there  must  result  an  exquisitely  spherical 
molecule  with  the  same  atomic  weight  as  azote,  and  still  more  inactive 
or  reposing.  I  have  elsewhere  ehown  in  detail,  and  it  may  be  easily 
seen  thai  such  a  structure  represents  silicon. 

Caloiuu. 

But  what  of  limel  Where  it,  may  be  asked,  in  ooi  process  of  differ- 
entiation, does  calcium  make  its  appearance — calcium  which  plays  such 
any  important  part  both  in  the  organic  and  the  ino^anie  world  t 

To  this  it  may  be  answered  that  given  free  hydrogen  existing  in 
quantities  under  cold  or  pressure  or  both,  or  on  the  pole  of  a  molecule, 
such  as  sulphuretted  hydrogen  (see  tig.  H,S,  p.  1 66),  our  calcium  may 
possibly  be  generated.  Thus,  let  atoms  of  H^  form  into  molecules,  then 
in  virtue  of  their  trigonal  dimensions,  these  moleoides  must  be  icosa- 
toms.     Each  nucleus  will  thus  be  a  structure  consisting  of  20  atoms  of 
hydrogen  wed^ag  each  other  together.  And  this  they  may  do  secularly 
so  closely  that  tlie  interceding  tethei  of  their  atmospheres  may  be  in  the 
main  extruded,  utd  tkos  the  group  of  20H  be  consolidated  so  as  there- 
after to  be  nndecomposable  in  the  laboratoiy. 
Its  form  and  stmotnie  an  eminently  £ae.    Its 
atomic  weight  is  [Mainly  20  x  6  =  100,  i.e.  20 
when  H—l.     It  may  be  shown  to  represent 
the  atom  of  calcium  when  it  has  attained  its 
utmost  perfection  of  structure,  or  what  may  be 
called  oiganic  calcium.   Calcium,  however,  must 
also  result  from  the  dedoubling  of  an  atom  of 
unreduced  potassium  as  has  been  explained  else-  '•'^ 

where  {Part  III.  p.  48). 

Siuciuu. 

It  has  also  been  elsewhere  shown  that  this  calcium  H'^,  though  it 
possess  such  an  exquisite  structure,  yet  being  wholly  undifferentiated 
cannot  be  altogether  stable  and  permanent  for  ever  in  natuie.  It  has 
been  shown  that  the  20  material  units  in  its  centre  must  secularly  repel 
each  other  until  tiiey  take  the  place  of  those  on  the  surface,  which  will 
meantime  go  off  in  groups  of  6  as  atoms  of  hydrogen,  while  also  the  5  on 
the  poles  will  gather  themselves  up  into  hydrogens.  And  thus,  there 
will  result  a  stnictuTe  similar  to  that  of  nascent  morsh-gaa  (see  fig.  8iH„ 
next  page),  but  with  this  difference,  that  the  central  molecule  in  this 
case  has  an  atomic  weight  of  70,  i.e.  14  when  H  =  1,  and  represents  with 
great  perfection  all  that  is  known  or  conceived  of  silicium. 

This,  the  prevalent  constituent  of  ooi  planet,  then,  according  to  our 
molecular  morphology,  exists  in  two  states — a  less  mature  state,  contain- 
ing still  10  units  in  its  centre,  wholly  metalloidal,  which  the  term 
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bUIcod  very  well  expreBsei,  and  one  wliich  is  tralj  cellolar,  uid  u  hu 
been  ihowB  elaewheie,  might  be  called  semi-metallic,  being  an  element 
of  a  brittle  metal,  and  which  the  name  siliciom  eqaall;  well  espieaMa. 

Hence,  a  conaeqnence  of  our  theory  of  matter,  to  the  efiect  that 
calcium,  in  the  lapee  of  the  ages,  muat  be  gradually  tiaiufonned  into 
Btliciom  with  emiwion  of  hydiogen  (which  will  giye  a  second  crop  of 
calcium,  and,  along  with  oxygen,  aqneons  matter,  Sec). 

Bat  where  oxygen  gas  abounds,  aa  it  does  eveiywhere  in  the  tenaqneoua 
globe,  of  cooTBe  it  is  not  hydrides,  such  as  CH,  and  SiH„  that  wa  are  to 
expect  in  nature.  An  atom  of  (D  will  attack  each  pole,  and  thoe  will 
result  CO,  +  28q  and  8iO,  +  2aq. 


BiH,  Silide  Acid,  SiO, 

Since  the  poles  of  silica  are  pentagonal,  its  molecule  must  be  the 
dodecatom,  which  may,  of  course,  be  «ther  differentiated  aa  usual  or 
not  Both  molecules  occur  in  nature.  But  since  conpled  atoms  of  sflics 
in  the  first  instance,  giving  an  atom  of  <D)  in  the  centre  and  an  atom  of 
0  on  each  pole,  possess  a  atructare  bo  much  more  perfect  than  the  aiiif^e 
atom,  it  seems  likely  that  natural  molecules  of  quarti  will  tbua  consist  of 
conpled  moleculea.     This  gives — 

Qn^  of  F«.i.n,  0.(^^.'J^.2-2  &p.  2-2. 

Let  it  not  be  inferred  from  this  that,  along  with  all  previous  life,  all 
tracea  of  it  even,  are  in  the  course  of  being  obliterated,  and  merely 
silicates  and  silica  destined  to  incieaae  in  quantity  for  ever.  They  pos- 
sibly may  do  so  to  a  vast  extent  But  let  the  ten  units  now  on  the 
outside  of  the  equator  of  the  atom  of  silica  take  the  course  of  the  polea, 
and  be  gathered  up,  as  they  must  be,  into  an  atom  of  hydn^en  on  each. 
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while  the  ten  triangles  of  forces  thus  left  naked  in  the  equatorial  region 
take  a  similar  course,  joining  these  summits  in  the  axis  of  the  structure, 
then  the  atom  of  silica  is  by  these  axial  movements  transformed  into 
two  structures,  each  consisting  of  carbon,  oxygen,  and  hydrogen.  And 
a  dodecatom  of  silica  gives  the  following  most  remarkable  result : — 

Silica,    (SiOJi^  =  C^H^O^    Sugar. 

So  that  out  of  the  most  fixed  or  dead  form  by  a  simple  normal  movement 
of  material  elements,  the  most  vernal  product  of  life  may  possibly  arise ! 

Phosphorus. 

From  H^^  by  the  course  of  nature,  as  we  conceive  it^  we  have  obtained 
aqueous  matter,  oxygen,  sulphur,  and  ultimately  lime. 

From  Haq^  by  the  same  course,  we  have  obtained  ammonia  giving 
similarly  azote  and  carbon  and  other  elements. 

But  HH^  may  give  rise  to  molecular  structures  as  well  as  H^^  And 
since  both  are  isomorphous,  we  should  expect  firom  MH*  a  similar  series, 
especially  a  light  oxygen,  a  light  sulphur,  and  a  light  carbon.  But 
except  the  last  named,  which  represents  boron  (considered  as  monotomic), 
it  is  no  wonder  that  the  existence  of  the  others  has  not  been  verified  by 
the  terraqueous  chemist.  Our  planet  is  too  small  and  its  synthetising 
forces  are  too  weak  to  make  much  of  such  a  light  and  volatile  subject 
as  hydrogen,  when  it  is  not  kept  down  by  such  elements  as  are  more 
weighty  than  ours,  or  a  more  intensely  gravitating  sphere.  Nevertheless, 
we  have  seen  HH^  forming  the  body  of  the  atom  of  double  ammonia, 
and  we  have  characterised  it  as  the  typical  aeriform  molecule  of  hydrogen, 
that  in  which  the  form  of  the  single  atom  is  reproduced  on  a  large  scale. 
And  if  now  we  construct  a  large  aeriform  molecule  by  five  of  these 
hexatomic  hydrogens  placed  around,  so  as  to  saturate  a  single  atom  of 
hydrogen  as  a  nucleus,  it  appears  that,  after  the  complete  condensation 
of  the  atoms  of  light  oxygen  and  light  carbon  (boron),  developed  during 
the  process  of  secular  transformation,  there  results  a  structure,  which 
has  been  discovered  by  science,  very  generally  diffused,  though  in  small 
quantities,  over  the  crust  of  our  globe,  and  which  has  justly  excited  the 
greatest  interest  of  the  chemist  and  the  physiologist. 

The  structure  H(HH,)^  of  which  a  diagram  is  given  in  part,  so  as 
not  to  confuse  the  eye  (see  next  page),  has  for  its  atomic  weight 
5  +  5  (5  X  6)  »  155,  that  is  31  when  H  «  1.  Now,  this  is  the  singular 
but  well-known  atomic  weight  of  an  atom  of  phosphorus.  For  a  con- 
vincing development  of  this  element,  I  must  refer  to  Part  III.  p.  105, 
where  it  is  given  in  company  with  its  isomorphs,  vanadium,  arsenic 
antimony,  and  bismuth.  I  will  only  remark  here,  that  in  phosphorus 
molecular  synthesis  comes  to  a  crisis.    It  may  be  viewed  as  constructed 
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wholly  out  of  hydrt^en  and  boron.  But  reaaoiu  may  bo  pven  why, 
under  any  force  adequate  to  decompose  an  atom,  it  could  not  be  rmolTcd 
into  these  elements  again.    It  looks  rather  as  if,  along  with  eveij  atom 


SH*-t-Uuithecenti«  =  H*>. 

of  hydrogen  given  (except,  perhaps  &ose  which  would  be  developed 
out  of  the  axis),  there  would  also  be  given  off  matter  iu  single  anit«. 
Now,  these  single  units,  springing  off  into  the  medium  of  Ught,  might 
be  expected  to  impart  to  the  residuary  eubetance  an  eminent  degtw  of 
luminosity  or  phosphoresence,  unless  this  dissipation  were  prevented, 
and  the  genesis  of  hydrogen  again  secured  by  the  catalytic  action  of 
hydrogen  introduced  into  its  ambient  atmosphere.  In  a  word,  this 
structure  bids  fair  to  repieeent  and  explain  all  the  specific  chonctas 
of  phosphorus.  But  having  shown  this  with  considerable  detail  already 
in  the  third  part  of  this  work,  it  need  not  be  repeated  here. 

I  may  here  remark,  however,  that  the  current  belief  that  phosphoras 
contribut«s  in  a  special  manner  to  mental  functioning,  ia  based  on  no 
better  evidence  than  that  it  is  found  in  greater  quantity  in  the  brain 
than  in  any  other  of  the  soft  parts.  Perhaps  it  were  nearer  the  truth  to 
regard  its  presence  there  as  an  evidence  of  failure  so  for,  in  the  intense 
analytico-synthetic  action  of  that  organ  whose  special  function  is  to  give 
birth  to  something  lighter  and  mon  Inminoufi  still,  and  out  of  the  sphere 
of  the  material  altogether. 

But  phosphorus  is  intensely  useful  in  nature,  both  from  its  dia- 
simtlarity  equally  to  hydrogen  and  oxygen,  and  consequently  its  relative 
activity  and  the  stability  of  its  combination  with  oxygen  when  once 
constructed. 


CHAPTER  XVI. 

ON  THE  ULTIMATE  PKODUCTS  OF  .ffiTHERIAL,  MATERIAL,  AND 

MOLECULAR  ACTION. 

In  the  Sketch  of  a  Philosophy  which  these  words  now  hring  to  a  close, 
the  economy  of  creation  is  not  regarded  as  a  theory  of  development  all 
in  one  direction,  as  is  commonly  supposed,  hut  as  a  cycle  in  which 
after  development  and  as  its  froit,  the  last  term  gives  again  the  first 

iEther  and  matter  after  developing  a  molecular  economy  hecome  the 
mother  and  nurse  of  heings,  which  enter  into  the  world  of  spirits,  and 
present  themselves  to  the  great  Creator;  nay,  enter  into  communion 
with  Him,  so  far  as  the  finite  can  comprehend  and  unite  with  the 
Infinite,  and  partake  of  His  everblessedness. 

In  the  beginning  is  the  Author  of  alL  And  as  His  most  immediate 
creation  there  is  the  world  of  spirits,  in  the  realm  of  light  or  the  aether, 
which  is  their  home,  the  expression  in  space  of  the  cosmical  law  of  assi- 
milation to  the  Divine,  creation  in  the  aether  aiming  at  His  immensity 
and  omnipresence.  Thus  in  the  cosmical  law  there  is  instituted  a  ten- 
dency to  ultimate  dissociation  or  analysis. 

But  under  the  same  cosmical  law,  in  virtue  of  the  unity  of  the 
Creator,  which  is  His  indefeasible  attribute  no  less  than  His  immensity 
or  omnipresence,  there  is  awoke  also  in  the  realm  of  light,  or  the  setherial 
medium,  a  contrary  tendency  in  the  sethenal  elements  to  association 
into  groups  or  nebulous  specks,  in  the  centre  of  each  of  which,  when  it 
has  attained  a  certain  force,  confluence  of  a  definite  number  of  setherial 
elements  takes  place,  constituting  an  atom  of  a  different  order  from  the 
setherial  element,  and  which,  as  the  nucleus  of  its  accompanying  etherial 
atmosphere,  gives  to  nature  the  material  element. 

Under  the  same  law  and  synthetic  mode  of  action  the  material 
elements  continue  to  aggregate  into  thousands  of  molecules  (the  far 
greater  number  of  which  are  decomposable  by  chemists,  though  about 
sixty-three  resist) ;  and  these  molecules  hold  on  aggregating  still  until 
they  constitute  organisms,  whose  mobility  and  easy  decomposibility 
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show  that  the  analytic  agency  of  nataie  is  greatly  modifying  the 
synthetic,  and  gaining  upon  it  in  our  planet 

In  tenaqueous  oiganisms  these  contrasted  bat  co-ordinated  i^encies 
culminate,  the  synthetic  in  muscularity,  the  analytic  in  cerehrationu 

A  cerebral  unit»  viewed  physically,  is  an  organic  aggregate,  consisting 
of  the  lightest  elements,  held  together  in  a  very  open  structure ;  and, 
viewed  physiologically,  it  may  be  regarded  as  an  individualised  volume 
of  »ther,  more  or  less  spherical,  supported  by  a  scaffolding  of  matter. 
It  is  therefore  analogous  to  the  nebulous  speck  in  the  celestial  spaces 
to  which,  according  to  our  philosophy,  the  material  element  owes  its 
genesis  out  of  the  {etheriaL 

Here,  then,  we  find  the  material  economy  aaaimilating  itself  in  its 
close  to  the  structure  and  mode  of  action  which  it  had  in  its  rise,  as  the 
cosmical  law  leads  us  to  expect  At  first  it  gives  to  creation  in  open 
space  a  small  nebulous  speck  of  eether  (without  any  scaffolding),  obliged 
by  the  unifying  or  synthetic  action  to  give  birth  in  its  centre,  bj  the 
simultaneous  confluence  of  the  setherial  elements  there,  to  an  atom, 
which  is  merely  geometrical  and  dynamical,  and  which  in  the  poweocs  it 
possesses  answers  to  the  material  element.  At  last  it  gives  to  creation, 
in  the  centre  of  the  organism  in  which  the  material  or  molecular  struc- 
ture and  action  culminate,  a  large  organised  volume  of  aether  (supported 
by  an  exquisite  material  or  cerebral  scaffolding),  obliged  by  the  more 
powerful  unifying  or  synthetic  action  proper  to  it  to  effect  the  saoces- 
sive  confluence  of  the  eBtherial  elements  in  its  centre  or  focus;  so 
that,  while  the  nebulous  speck  at  the  first  commencement  of  ssUieiud 
synthesis  can  give  to  nature  no  more  than  a  monad  still  blind  and 
apathetic,  and  capable  of  self-preservation  and  sociality  only  in  the  forms 
of  inertia  and  elasticity  with  attraction — that  is,  no  more  than  a  TnAtAwal 
element — this  setherial  organism,  on  the  other  hand,  due  to  cerebratiom  and 
accompanying  muscularity,  gives  in  its  focus  of  action  a  monad  of  vastly 
greater  energy,  a  monad  in  which  the  mental  powers  proper  to  the  pzimal 
substance  of  creation  (after  its  attenuation  in  the  satherial  element  which 
reduced  them  to  an  auza  merely),  are  recovered.  Instead  of  mere  inertia 
there  is  here  conscious  self-assertion;  instead  of  blind  attraction  there  is 
conscious  desire,  &c  There  is,  in  short,  as  the  proper  offspring  of  this, 
the  highest  product  of  the  material  economy  in  our  planet,  the  genesis  of 
psychical  being8,ultimately  as  in  man,  a  soul  or  spirit,  whose  mother,  nnise, 
and  educator  is  thus  the  material  organism  and  the  terraqueous  world. 

Here,  then,  is  the  link  by  which  the  law  of  continuity  is  maintained 
throughout,  and  the  cycle  of  things  is  made  to  be  complete-— the  link 
which  is  missing  in  the  popular  science  of  the  day,  with  this  very  serious 
consequence,  that,  to  keep  the  break  out  of  sight,  the  entire  doctrine  of 
spirit  and  the  spiritual  world  is  ignored  or  denied  altogether. 
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Ad  to  the  powers  and  dispositions  which  the  individual  mind  will 
manifest,  they  must,  of  course,  according  to  our  philosophy,  be  co- 
ordinate with  the  individual  peculiarities  of  the  myo-cerebral  organism 
in  that  individual ;  and  their  actual  manifestation  from  childhood  to 
old  age,  and  from  hour  to  hour,  must  be  co-ordinate  with  the  actual 
functioning  of  the  cerebral  apparatus  at  the  time.  According  as  that 
functioning  is  normal  or  aberrant  in  the  individual,  so  must  his  mental 
manifestations  be.  This  responsiveness  of  the  mind  to  the  brain  is 
secured  on  a  two-fold  basis.  First,  there  is  the  situation  of  the  energy 
of  the  mind  as  centralised  in  the  central  region  of  the  myo-cerebral 
apparatus,  which  under  the  cosndcal  law  secures  the  assimilation  of  the 
thoughts  and  feelings  as  far  as  is  possible  to  the  existing  mode  of  action 
in  the  myo-cerebral  organism.  And  secondly,  there  is  the  relation  on 
the  part  of  the  organism  to  the  mind  as  mother  and  nurse,  which  under 
the  same  cosmical  law  secures  assimilation  again.  Thus  the  mind  is 
held  by  the  brain,  as  it  were,  in  double  harness.  But  this  is  not  an 
evil ;  for  the  mind  can  act  and  react  from  within  itself  with  sufficient 
force ;  and  but  for  the  regulative  action  of  the  organism,  which  is  to 
the  mind  the  plenipotentiary  from  the  kingdom  of  nature,  imparting 
sensations  and  affections,  and  that  higher  regulation  which  comes  from 
the  imminence  of  the  Deity,  constituting  reason  and  conscience,  the 
mind  would  only  curvet  and  kick  and  break  loose  altogether.  Nothing 
less  than  all  the  bindings  and  brain-traces  which  actually  exist  would 
ever  reconcile  so  quick  a  thing  as  the  mind  to  drag  on  this  mortal  life  and 
cany  along  with  it  to  the  end  of  the  journey  this  inert  heavy  body. 
Nay,  though  the  light  of  reason  shone  into  it,  still,  if  this  were  all,  and 
it  were  a  stranger  to  the  pains  of  hunger  and  thirst,  and  the  pleasures 
of  eating  and  drinking,  the  highest  order  of  minds  would  be  the  most 
neglectful  of  the  necessities  of  the  organism,  and  the  first  to  be  lost  to 
the  world.  It  is  therefore  no  argument  against  the  survival  of  the 
mind  when  dissolution  overtakes  the  organism,  that  the  manifestations 
of  the  mind  are  modified  by  the  organism  to  the  extent  that  they 
actually  are ;  for  nothing  less  would  render  possible  such  a  mixed  life 
as  ours. 

As  to  the  special  functions  of  the  encephalon,  both  as  a  whole  and  as 
to  its  several  parts,  and  the  lesser  systems  which  are  compacted  in  the 
organism  along  with  the  central  system,  it  is  greatly  to  be  regretted 
that  historical  anatomy  has  imposed  such  a  multitude  of  names  and 
even  methods  of  inspection  which  are  worse  than  useless.  Unsuitable 
experiments  also,  even  in  the  present  day,  have  been  followed  by  very 
unwarrantable  iuterpretations.  Nor  is  it  to  be  expected,  so  long  as  the 
most  tenuous  and  central  regions  of  the  cerebral  apparatus  are  looked 
upon  as  of  no  account  (though  the  important  name  of  ventricles  has 
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been  bestowed  upon  them),  that  much  progress  will  be  made  in  cerebral 
psychology,  or  the  discovery  of  the  residence  in  normal  states  of  being 
of  the  centre  of  action  of  that  mental  force  or  substance  which  is 
supreme  in  man,  and  which,  when  all  is  rights  holds  in  co-ordination 
with  itself,  and  in  subordination  to  itself,  all  the  merely  psychical 
centres  that  exist  in  the  organism. 

If  there  really  be  anatomical  evidence  for  regarding  the  region  of  the 
corpora  striata  as  that  from  which  efferent  action  or  muscularity  issues, 
and  the  region  of  the  optic  thalami  as  that  of  afferent  or  sensation- 
awaking  action,  then  according  to  this  view  the  hemispheres  would  be 
a  development  co-ordinated  with  these  two  regions,  a  store  of  eneigy, 
a  vault  or  concave  reflector,  having  its  focus  of  centrad  setherial  pulsar 
tion,  there  where,  consequently,  there  would  be  the  birth  and  growth  of 
the  centre  of  energy  of  that  being  in  which  the  access  of  motion  generates 
feeling,  and  in  which,  reciprocally,  feeling  generates  motion. 

Being  a  true  unity,  and  belonging  as  it  does  to  the  spiiit-world  aheady, 
it  will  escape  at  death  from  the  little  world  of  aether  within,  which  has 
been  its  mother  and  nurse,  into  the  great  world  of  s&ther  without^  the 
realm  of  light)  which  is  ambient  to  eveiy  deathbed. 

To  foUow  it  into  that  realm  belongs  to  theology.  But  even  there 
theology  can  no  more  dispense  with  the  revelations  of  science  than 
science  here  can  dispense  with  the  revelations  of  theology.  All  truth  is 
at  once  confluent  and  radiant  in  every  direction.  Thought  in  its 
spontaneity  has  the  run  of  the  universe ;  and  there  should  be  no  bar  to 
discovery,  but  sustained  experiinent  that  it  cannot  be  madei  No  method 
adequate  for  aU  possible  discoveries  can  be  formulated  in  words.  There 
is  such  a  thing  as  inspiration,  not  for  the  poet  only,  but  for  the  philo- 
sopher and  the  man  of  science  also.  Not  method,  but  ''happy  thought," 
makes  discovery.  It  was  a  happy  thought  in  Newton  that  gave  to 
science  the  idea  of  universal  gravitation.  The  method  now  so  much  in 
favour — homage  to  observation  alone — so  often,  as  in  that  case,  inac- 
curate, nearly  cost  the  world  that  great  discovery  no  one  can  tell  for 
how  long.  Method  is  valuable  chiefly,  if  not  wholly,  for  preventing  and 
for  putting  thought  in  order.  Discovery  is  usually  due  to  the  spon- 
taneity of  thought  discharging  itself  as  a  member,  and  to  a  certain 
extent  as  a  mirror  of  the  universe. 

As  to  reality,  the  only  adequate  evidence  or  warrant  for  philoeophic 
belief  is  the  perfect  harmony  of  all  things  believed,  the  support  that  all 
give  to  each. 
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PART   I. 


THE  COSMIC  LAW. 

The  physicist  having  for  his  theme  the  simplest  data  for  thought, 
viz.,  time  and  space,  and  matter  viewed  as  homogeneous  and  as 
consisting  only  of  physic^  points,  meets  with  fewer  interruptions  to  a 
train  of  scientific  thought  than  the  chemist  and  physiologist^  and 
consequently  has  been  able  to  impart  to  physics  a  more  continuous 
and  scientific  character. 

This  appears  in  his  primary  classification  of  the  related  phenomena 
into  (1)  kinemattce,  or  the  doctrine  of  pure  or  mere  motion ;  and  (2) 
dynamic^  that  of  motion  caused  by  physical  force  and  applicable  to 
nature. 

Now  when  we  proceed  to  specialise  physics  and  to  apply  its 
beautiful  results  to  nature  in  detail,  as  we  see  nature  developing  itself 
or  already  developed  around  us,  it  is  possible  to  imitate  successfully,  I 
think,  the  primary  classification  of  the  physicist  by  regarding  local 
movements  as  existing  (apparently  to  the  senses)  in  a  statical  phase, 
and  thus  producing  finite  forms,  and  creating  a  field  for  the  science  of 
morphology. 

And  here,  learning  to  classify  from  the  physicist,  we  may  propose 

(1)  a  Pure  Morphology. 

(2)  A  morphology  treating  of  natural  forms,  which  for  a  reason  that 
will  soon  appear  may  be  called  Plabmatolooy. 

This  separation  of  form  from  substance,  and  the  institution  of  a 
doctrine  which  while  it  is  a  purely  mental  construction,  offers  itself 
also  as  an  explanation  of  the  phenomena  of  material  nature,  depends 
on  the  echoing  between  thoughts  and  things  when  both  are  rightly 
conceived,  and  law  applied  in  every  case  —  a  single  law.  The 
discussion  of  this  law  requires  a  metaphysical  excursus  which 
must  be  sought  for  elsewhere.*  Meantime,  by  those  who  have 
acquainted  themselves  with  it  and  applied  it  to  phenomena,  and 
found  it  to  explain  phenomena  better  than  any  other  hypothesis 
they  are  acquainted  with,  though  they  may  refuse  their  sanction 
to  the  method  of  its  derivation  (by  pure  thought  verified  indeed  by 

*  See  "  A  Sketch  of  a  Philosophy/'  part  i  andpamm. 
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d  £r:a  i:  i,  aai  iLc-c^  xheKfore  ihej  eumot 

lac^^  than  sftny  bubbi  with  which 
^  fariT^iMT,  cdzht  be  the  theooooExnogaii^ic  law — the 
1&  V  :(f  iS-id,  zitZxEQc  cf  iTi?  csQOJft.  B=t  oziiaiiig  all  possihle  syllahles, 
i'^fr-t^^j  Tt2uia^  aai  to  mrc-od  the  twofc^  offence  of  innoTxtiiig  in 
fia=i£ft  »  well  m  ;rir.£i^  we  si^jJl  call  it  sziplj  Thk  Cosmic  Law. 


In  deteQ  it  ii  a  kw  of  aD-ernhndng  ndpiocal  aasiiniktaon  both 
tt  to  ttut  «y<  <paee.  Ia  sp^ot  it  pioduoes  the  simiiltaneoiia  aaaimiia- 
ti:n  cf  pvti  a:r.-i  partfdes  on  a  principle  of  nnitr,  and  giToa  to  natun 
FrnAesiy  alcsz  with  iEditiioaiitT.  In  time  it  aflniTnilatm  the  fatnie 
to  the  past,  girmg  ban£>ni>Ti5  de^dopment  and  hereditj.  And  in  a 
w  jtI  it  p-Todsces  the  tSvct  thit  ertrj  object  toids  to  suggest  and  to 
ELimr  moTe  or  less  either  directly  or  inToselj  ererj  other  object; 
giriiig  oniTersal  bazmonT,  while  all  faazmoniooslj  mutes  in  echoing 
the  Toioe  of  the  one  omnipotent  aathor  of  all,  who  is  imminent  and 
ozmipresent  in  alL 

Tiiis  law  mar  be  iUustrated  by  an  allusion  to  that  process  by  which 
otir  own  oTgamsadon  is  continually  reintegrated  under  continuous 
change  and  loss^  and  our  life  maintained  from  day  to  day,  in  lefeienoe 
to  which  the  term  assimilation  is  already  in  familiar  use,  though  bring- 
ing along  with  the  name  no  special  light  on  the  succeasiTe  stages  of 
the  process  except  that  they  are  seen  to  be  cases  at  once  of  analysiB  or 
solution  and  of  synthesiB  or  leeonatmction  (as  plainly  they  must  be  in 
order  to  aff"^'^*^  things  dissimilar)  under  the  influence  of  agents  to 
which  there  is  now  applied  the  name  of  fennents. 

What  these  agents  are,  and  how  they  act»  is  quite  unknown  to 
science.  On  these  pToceases,  however,  our  cosmic  law  does  throw  Ijght^ 
such  light  as  may  prove  useful  to  dyspeptics  and  to  the  doctors  to 
whom  dyspeptics  resort  for  relieL 

Here,  howeyery  I  shall  mention  only  one  condition  (suggested  by 
our  law)  to  the  successful  assimilation  of  food. 

ThB  EtHBBBAL  PbDCAL  AKD  TJtTDUTB. 

I  allude  to  the  fact  that  food  when  eaten  must  be  dismmilar  in 
some  respect  to  the  living  oiganism  with  which  it  is  brought  in 
contact  If  it  be  animal  food  for  instance,  and  say  that  in  itself  it  ia 
identical  with  the  tissues  of  the  eater,  it  must  be  differentiated  by 
being  killed  before  ingestion,  or  at  all  events  before  the  assimilative 
processes  commence.  But  granting  this  difference — ^tbe  difference 
between  the  dead  and  the  living — ^the  strain  of  reciprocal  aasimilation 
may  take  place,  the  living  organism  vitalising  the  dead  food,  and  the 
dead  food  deadening  the  organism,  as  is  indicated  in  the  oppressed 
feelings  of  the  dyspeptic  and  the  gourmand  after  food,  and  the  drowsi- 
ness of  all  creatures  with  full  stomachs. 

But  I  trace  this  process  no  further  here.  And  indeed  I  have 
touched  on  it  so  far  that  I  may  state  how  the  cosmic  law  acts  when 
iU  only  field  is  among  objects  that  have  been  completely  assimilated 
already.     This  is  important;  for  it  is  to  be  considered  that  in  this 


case  the  objects  under  it  have  ahready  completely  fulfilled  it  as  to  its 
reciprocal  action.  In  this  respect  therefore  they  have  nothing  more  to 
do.  So  much  of  the  assimilative  energy  of  each  therefore  as  might 
have  been  bestowed  upon  the  other  is  saved  thus  intensifying  the 
assimilative  action  of  each  upon  itself,  (1 )  in  confirming  its  individuality, 
(2)  in  preventing  the  intrusion  of  others  on  its  rightful  sphere  of  ezist^ 
ence  or  volume,  or  (3)  in  liberating  it  so  that  it  may  assert  that  volume 
if  it  be  in  a  state  of  confinement  or  concretion. 

Hence  the  aeriform,  ultimately  the  etheriform,  is  that  in  which  alone 
an  individualized  particle  of  substance  possesses  all  that  belongs  to  it 
in  its  relation  with  space,  and  the  continual  operation  of  the  cosmic 
law  as  dominant  upon  it  tends  to  bring  it  into  this  state,  as  will  appear 
hereafter. 

From  Fibst  to  Last  no  Chaos,  no  Buin. 

When  indeed  we  apply  the  cosmic  law  only  partially,  as  for  instance 
to  imiversal  assimilation  in  temperature,  without  regard  to  its  con- 
comitants, speculation  obtains  very  sad  results.  But  the  same  law,  if 
applied  all  round,  gives  the  universe  at  last,  not  as  gathered  together 
into  one  cold,  dark,  dead  solid  monument  of  its  former  self,  but  then,  as 
now,  a  thing  of  progressive  life  and  light  and  beauty,  continually  burn- 
ing away  indeed,  but  burning  away  into  the  aeriform,  that  is,  into  the 
most  perfect  form  of  matter,  leaving  what  we  call  ashes  behind,  but 
ashes  out  of  which  arise  objects  brighter  and  better  than  before,  yet 
necessarily  perpetuating  the  same  economy,  being  developed  by  the 
same  law. 


PART   11. 


PUBE  MOEPHOLOGY. 

By  assuming  mere  points  or  positions  in  space,  and  placing  them 
under  the  cosmic  law,  a  definite  system  and  economy  of  forms  presents 
itself,  of  which  the  following  are  the  heads. 

Stumetrt. 

This  is  a  name  for  the  similarity  of  similar  parts  or  particles  in  their 
relation  to  some  one  position,  some  one  point  or  line  or  plane  within 
the  form.  It  may  manifest  itself  in  a  greater  or  less  degree.  But 
wherever  it  appears  it  is  explained  intellectually  by  ascribing  it  to  the 
cosmic  law,  the  law  of  assimilatioiL 

Sphericity. 

As  the  symmetry  of  any  finite  system  of  points  or  positions  whose 
tangent  phuies  would  enclose  a  space  increases,  two  eminent  stages 
may  be  noted,  first,  that  which  has  one  centre  for  all  the  points  which 
constitute  it,  but  these  are  disposed  around  that  centre  at  dififerent 
distances  from  it,  except  the  equiradial  series,  which  are  equidistant 
from  it  and  from  each  other. 
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Cbllulabitt,  Vasouulbitt,  HoLLOwma. 

But  a  higher  degiee  of  assimilatioii  and  sjmmetTy  is  attained  when 
the  positions  which  constitute  the  contents  of  the  sphere  proceed 
outwards  so  as  to  place  themselves  along  with  those  which  are  there 
already  at  equal  distances  from  each  other,  the  whole  system  of  points 
constituting  the  form  heing  equidistant  from  each  other  and  from  the 
centre.  The  form  now  attained  is  the  spherical  cell,  and  in  its 
development  the  cosmic  law  culminates,  for  plainly  no  more  perfect 
assimilation  of  a  system  of  points  or  positions  which  are  to  enclose  a 
space  or  give  a  definite  volume  is  possible. 

Deformation,  Diffusion,  Radiation,  Rotation. 

But  our  points  must  be  viewed  as  individuals  as  well  as  an  united 
system,  and  in  this  case  a  much  more  perfect  degree  of  assimilation 
than  that  which  is  attained  in  the  cell  is  possible,  viz.,  when  they  are 
all  equidistant  from  each  other  or  sii^ilarly  in  juxtaposition  to  each 
other, — a  homogeneous  extension  in  three  dimensions,  as  in  space 
itself.  And  in  this  arrangement  they  may  accordingly  be  said  to  be 
assimilated  to  space  itself. 

The  spherical  cell  must  therefore  be  regarded  as  a  transient  struc- 
ture depending  on  the  sustaining  power  of  its  own  individuality  as  a 
united  system  to  resist  the  tendency  of  its  own  constituents  and  sur- 
roundings, which  ever  aim  at  its  deformation  and  ultimate  difl^on  as 
consisting  of  so  many  individualized  elements,  each  bent  on  asserting  its 
claim  as  such  to  the  full,  that  is,  its  own  aeriform  volume  of  space 
around  it  as  the  sphere  of  existence  proper  to  itsell 

Unification,  sebminglt  Univbbsallt  Rrciprooal  Attraotion. 

Suppose  there  are  given  two  or  any  finite  number  of  points  at  a 
greater  or  less  distance  from  each  other  and  perfectly  mobile,  the 
cosmic  law  requires  them  to  be  assimilated  as  to  position.  They  must 
therefore  move  towards  one  another  until  they  meet  in  one  and  the 
same  place.  They  must  seem  to  be  guided  by  an  universal  attraction 
among  themselves. 

And  now  we  have  already  an  anticipation  of  those  seeming  opposi- 
tions and  conflicts  which  nature  so  often  displays.  But  it  may  here 
be  seen  that  one  and  the  same  law  may  produce  them  according  to  its 
normal  mode  of  action  at  the  time  and  place.  All  is  not  a  tending,  as 
some  physicists  have  conduded  from  seeing  the  law  of  assimilation 
verifying  itself  in  reference  to  some  one  mode  of  motion  only,  to  the 
utmost  concentration  and  unity.  It  ha^  for  its  coordinate  in  the 
economy  of  things  the  utmost  diffusiveness  as  welL  And  hence  the 
beauty  and  the  variety  of  nature,  everywhere  weaving  and  unweaving 
and  representing  at  once  unity  and  omnipresence,  the  indefeasible  at- 
tributes of  the  author  of  alL 

Thb  Inertia  op  Motion — Continuitt,  Persistrncb. 

Any  point  considered  as  mobile  must,  when  moving  under  the 
cosmic  laW|  move  along  so  that  every  successive  element  of  its  course 
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ghall  be  assimilated  to  the  fiisi  Nowthe  first  element  of  motion  in 
every  case  is  simply  a  change  in  position  from  the  original  to  the  next 
position  adjacent,  and  this  can  never  be  anything  else  but  an  element 
of  a  straight  line  lying  in  a  certain  direction ;  and  under  the  law  of 
assimilation  every  successive  element  must  be  assimilated  to  those 
which  have  preceded  The  whole  motion  must  therefore  be  in  the 
same  direction,  that  is,  it  must  be  rectilinear.  But  imder  the  same 
law  similar  lengths  or  equal  lines  must  be  described  in  similar  or  equal 
movements  or  measures  of  time.  The  motion  therefore  as  it  proceeds 
along  mujst  both  be  straight  in  point  of  direction  and  equable  in  point 
of  velocity.  It  must  be  uniform.  Moreover,  if  once  entered  upon,  it 
must  go  on  similarly,  that  is,  for  even 

Thus  there  unmediately  results  from  the  cosmic  law  acting  in  its 
simplest  case  the  uniform  phenomenon  of  inertia  and  the  first  law  of 
motion. 

Thb  Inbrti^  op  Form — ^Elasiioitt,  Hereditt. 

This  inquiry  cannot  be  carried  far  by  mere  insight,  even  by  assuming 
the  simplest  forms  or  by  the  aid  of  the  most  advanced  mathematics. 
If  the  permanence  of  the  form  in  hand  be  provided  for  so  that  it  is 
only  subject  to  transient  deformations,  not  to  transformation,  the  law 
of  assimilation  provides  that  after  every  deformation  the  original  form 
shall  be  restored  under  the  condition  of  the  inertia  of  the  points  in 
motion.  Hence  an  everlasting  vibration  of  the  points  and  a  pheno- 
menon which  would  be  an  ideally  perfect  elasticity.  But  deformation 
and  malformation  have  no  place  among  the  permanencies  of  the  cosmical 
law.  The  action  is  ever  aiming  at  the  perfect,  the  infinite,  with  which 
however  every  finite  form  is  at  variance,  but  some  more  than  others. 
That  which  is  least  at  variance  is  the  spherical  superficies  or  cell. 
Hence  towards  this  form  whatever  is  capable  of  constructing  it 
culminates. 

But  once  constructed  as  a  cell,  its  continuance  in  existence  as  such 
is  all  but  over.  It  is  forthwith  called  back  to  a  form  less  symmetrical 
if  it  is  to  continue  to  exist,  if  not,  it  will  be  exploded  or  sublimed  by 
diffusion  into  the  infinite. 

YlBBATION  OF  POSITIONS — HsAT. 

From  the  inertia  of  form  (anticipating  elasticity)  it  follows  that  a 
point  which  has  once  gone  to  constitute  a  form  or  a  closed  system  of 
points  can  never,  if  left  to  itself,  cease  from  entertaining  a  vibratory 
movement.  And  a  whole  system  of  points  so  disposed  as  to  constitute 
under  the  cosmic  law  a  molecule  more  or  less  in  accordance  with  that 
law,  must  continue  to  vibrate  round  its  centre  and  constitute  itself  a 
pvnctum  scUiena,  until  it  be  brought  to  rest  from  without. 

And  if  there  be  two  or  more  such  Sfystems  face  to  face  with  each 
other,  whencesoever  they  may  have  come,  sooner  or  later  they  must  be 
assimilated  as  to  the  quantity  of  vibratory  action  in  each,  the  vibra- 
tory action  of  each  point  being  less  in  proportion  as  the  number  of 
points  in  that  system  of  points  ia  greatar. 
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Thb  Sucxtltansous  Institution  of  Opposites—Positive  and 

NbGATIVB — POLABITY. 

A  single  movemeiit  can  only  be  in  one  and  the  same  direction  at 
the  same  time.  But  all  the  while  that  it  is  going  on  towards  new 
points,  it  is  going  off  from  those  which  it  has  reached  ah'eady.  Every 
single  movement  therefore  has  two  aspects  which  are  of  the  same 
character  and  yet  are  the  opposites  of  each  other.  They  therefore  pave 
the  way  for  «uch  terms,  constantly  occurring  in  science  as  positive  and 
negative,  and  sanctioning  such  symbols  as  plus  (  +  )  and  minus  (  - ). 

Suppose  two  points  to  be  fixed  in  space  at  such  a  distance  that 
whatever  the  amount  of  their  difference  the  cosmic  law  acting  directly 
can  do  nothing  to  assimilate  them ;  as,  for  instance,  let  one  of  them  be 
a  point  of  light  and  the  other  a  point  of  darkness.  Then  let  one  or 
more  mobile  points  be  placed  in  a  line  between  them,  but  not  close  to 
each  other,  or  let  them  be  restricted  to  keep  as  their  trajectory  the 
straight  line  between  them,  each  will  be  repelled  from  that  fixed 
point  to  which  it  has  been  assimilated  and  attracted  towards  that  to 
which  it  is  still  dissimilar,  according  to  the  action  of  the  cosmic  law, 
which  acts  only  to  isolate  objects  which  have  fulfilled  it  The  mobile 
point  or  points  therefore  fulfilling  the  cosmic  law  of  assimilation  will 
be  carriers  of  light  to  the  dark  points  and  carriers  of  darkness  to  the 
points  of  light  And  the  mobUe  points  may,  while  thus  placed  and 
acting,  be  said  to  have  each  a  photic  or  photiferous  pole,  and  a  aootic 
or  scotogenous  pole,  which  through  custom  and  a  homage  to  sensation  we 
should  no  doubt  name  respectively  the  positive  and  the  negative  poK 


PART    III. 


APPLIED  MORPHOLOGY— PLASMATOLOGY. 

The  mathematician  having  discussed  kinematics  or  the  doctrine  of 
the  motions  of  mere  or  pure  points,  proceeds  to  dynamics  or  that  of 
physical  points.  In  this  there  is  a  step  in  the  direction  of  material 
nature.  It  postulates  in  the  points  physical  force,  especially  inertia 
and  universal  attraction,  and  consequently  regards  them  as  possessing 
not  merely  a  subjective  or  mental  existence,  but  an  objective,  outward, 
or  real  existence.  In  a  word,  the  points  regarded  are  now  substantial 
things,  each  occupying  a  definite  position  in  space,  and  itself  dissimikr 
to  space  itself. 

Two  Essentially  Different  Kinds  of  Substanob  fobxerit 
AssuHBD,  VIZ.,  Mind  and  Matteb. 

It  has  been  a  very  prevalent  conception  that  this  new  datum  of 
thought,  viz.,  substance — besides  existing  in  great  variety — is  of  two 
essentially  different  kinds,  the  one  mental  and  the  other  matetiaL 
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ThET  ABE  NOT  CoOBDINATB. 

But  aince  in  the  investigation  into  knowledge  of  any  other  subject 
whatever  or  into  knowledge  itself,  we  always  find  ourselves  in  the  last 
analysifi  dealing  with  the  phenomena  of  mind,  and  as  to  the  pheno- 
mena displayed  to  us  by  matter,  can  know  them  only  by  mind  and  in 
terms  of  mind,  while  in  neither  case  we  can  get  beyond  phenomena 
except  in  the  naturally  non-reasonable  affirmation  of  substance,  it  seems 
wisest  not  to  double  that  affirmation  by  setting  out  with  two  kinds  of 
substance  essentially  different,  but  with  one  only,  and  proceed  to 
inquire  whether  the  differences  in  observed  phenomena  may  not  anse 
from  differences  in  the  conditions  of  existence  of  that  substance. 

Mental  Sttbstanoe  the  Pbimordial  Unity. 

If  this  be  agreed,  it  is  certainly  mental  and  not  material  substance 
which  has  the  claim  to  be  this  primordial  unity.  And  the  question 
would  stand  thus — ^given  a  mental  substance  such  that  it  is  capable  of 
manifesting  all  the  mental  phenomena  known  to  us,  sensation, 
perception,  thought,  volition,  may  it  not  be  inferred  by  a  most 
extensive  observation  of  the  economy  of  things  that  by  attenuation 
less  or  more  that  substance  may  lose  its  power  of  manifesting  these 
higher  phenomena,  until  at  last  no  power  remains  but  that  which  seems 
to  be  of  the  very  essence  of  mind,  viz.,  activity,  implying  (1)  the  power 
of  effecting  change  within  itself,  and  (2)  the  power  of  effecting  change 
in  the  outward,  as  for  instance  that  of  appearing  or  manifesting  itsdf 
to  others ;  the  former  power  (intrinsic  activity)  being  the  last  traces 
of  volUiony  and  the  latter  being  that  by  which  belief  in  external  exist- 
ence is  awoke,  the  correlative  of  perception. 

Accordingly  some  time  ago  physicists  who  did  not  avail  themselves 
of  the  elementary  dichotomy  of  existence  into  creator  and  creation, 
substituted  for  it  the  dichotomy  of  matter  and  force.  Of  late,  how- 
ever, a  finer  analysis  has  found  that  matter  is  known  only  by  force  and 
in  force,  and  moreover  that  such  is  mind  as  it  exists  for  us  and  in  us, 
that  nothing  but  that  which  is  a  manifestation  of  some  kind  of  force 
can  be  known  to  us.  There  is  a  growing  conviction  therefore  among 
materialists  as  well  as  others  that  substance  in  the  last  analysis  is 
a  thing  of  life  and  power,  a  spirit-nature,  a  *^  mind-stuff." 

How  THIS  View  mat  be  Soibntipioally  Wbought  Out. 

Let  this  view  be  adopted,  and  let  the  following  data  be  granted 
with  regard  to  the  substance  conceived. 

CosMio  Substance  Finite. 

1.  That  its  quantity  in  existence,  however  vast,  is  yet  finite. 

Divisible — Diffusive. 

2.  That  it  may  be  partitioned  or  individualized  to  such  an  extent 
that  each  individual  element  of  substance  is  next  to  nothing  as  a  force, 
being,  or  thing.  Meanwhile,  though  with  loss  of  individualised  force, 
substance  has  thus  gained  diffusion  throughout  the  universe. 
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CONFLUINT — ^MONADOENOUB. 

3.  That  such  or  anj  olemeiits  of  sabstance  maj  become  oonfinent 
into  unities  (monads)  of  greater  value  as  powers,  reoovexing  mental 
faculties  proportionally  to  their  quantity  in  the  indlTidual,  in  Tirtoe 
of  the  postulate  that  substance  is  essentially  mental  substance  or  the 
basis  of  mental  phenomena. 

Two  PHAfiSB  OF  EZISTBNOB  UNDSB  CoSlQCAL  LaW. 

And  for  these  phenomena  and  all  phenomena  let  it  be  unattenuated 
or  exist  in  quantity,  and  (1)  let  it  be  wholly  and  solely  obedient  to  the 
cosmical  law  beating  upon  it  as  external  to  it,  that  it  may  be  assimi- 
lated in  its  attributes  to  those  of  the  author  of  all  (the  primordial 
miud),  until  it  acquires  such  power  as  an  individualieed  being  that  it 
can  move  freely  in  the  depths  of  its  own  activity,  and  manifest  free 
will,  and  for  the  time  become  an  originator  of  acts  and  its  own  uniyerse ; 
and  (2)  let  this  volitional  phase  of  isolation  be  destined  to  pass  off 
whUe  the  light  of  the  cosmic  law  shines  fully  in  it  as  well  as  upon  it 
and  directs  its  choice. 

Ultimately,  therefore,  and  when  entering  normally  into  the  system  of 
the  universe,  and  when  on  the  way  of  its  own  well-being,  the  substance 
conceived  depends  for  all  its  phenomena  on  its  intrinsic  life  and  spirit- 
nature,  and  the  play  upon  it  from  without  and  from  within  itself  of 
the  Thboucosmotegtonio,  more  shortly  the  cosmic  law. 

Ths  GmrBsis  of  Phtbioal  Forge. 

The  cosmic  law  is  the  fountain  of  physical  f orca  It  may  be  iUua- 
trated  by  the  familiar  phenomenon  of  the  weight  or  gravitation  of 
bodies.  Plainly,  however,  this  is  not  a  simple  phenomenon ;  we  can 
conceive  even  a  large  thing  moving  spontaneouidy  downwards  and 
hitting  our  toes  without  hurting  them. 

Mental  analysis  resolves  the  phenomenon  of  gravitation  into  the  two 
following  components,  viz.,  universal  aggregation  and  inertia. 

ThB  UviFTINa  FOBOK 

Given  two  or  more  morsels  of  substance  so  attenuated  by  partition- 
ment  or  individuation  that  they  are  no  longer  capable  of  manifesting 
mental  phenomena,  but  only  their  own  existence,  then  it  follows  under 
the  cosmic  law  that  that  law  must  tend  to  assimilate  them  as  to  their 
positions  in  space.  They  must  tend  towards  the  same  position  as  if 
they  were  actuated  by  a  mutual  attraction. 

The  phenomenon  may  be  fairly  regarded  as  the  residuum  of  the 
mental  phenomenon  of  sociality. 

Actual  Inertia. 

Referring  to  our  pure  morphology  on  this  head  (p.  7),  and  instead 
of  a  point  substituting  a  morsel  of  substance  similar  to  that  con- 
ceived in  the  last  paragraph,  the  actual  phenomenon  of  inertia  plainly 
emerges,  and  there  is  given  to  nature  what  is  usually  called  the  first 
law  of  motion,  implying  weight  or  pressure  in  the  direction  of  motion. 


DiVISIBILITT. 

Substauce  though  thus  ever  tending  to  identity  in  position  and 
therefoie  to  complete  unification  is  yet  divisible,  individualizable  and 
diffusible  to  all  but  an  infinite  extent,  the  cosmic  law  requiring  it  to 
assimilate  itself  to  the  whole  of  space  to  the  full  extent  that  that 
which  is  finite  can  assimilate  itself  to  that  which  is  infinite. 

Thx  Univbbsal  Etheb. 

When  partitioned  so  that  each  morsel  is  a  minim  and  next  to 
nothing,  though  still  each  an  unity  and  diffused  to  the  utmost  degree 
compatible  with  the  preservation  of  all  the  particles  in  relation  with 
each  other  so  that  the  whole  may  still  possess  a  certain  degree  of  unity, 
the  substance  conceived  as  in  this  state  constitutes  the  ether.  It  does 
not  either  in  its  particles  or  as  a  whole  manifest  any  mental  pheno- 
mena itself  directly,  but  it  shows  its  relation  to  these  phenomena  by 
its  powerful  assistance  to  them  as  the  medium  by  which  embodied 
minds  are  enabled  to  perceive  distant  objects,  as  light,  the  affinity  of 
which  to  mind  has  been  constantly  recognized. 

Matter. 

The  quantity  of  ether  being  finite,  its  particles  under  the  cosmic  law 
in  regions  where  a  synthetic  phase  of  existence  prevails  must  tend  to 
be  assimilated  as  to  position.  A  certain  number  must  group  themselves 
around  a  common  centre.  They  will  not  at  once  rush  in  upon  that 
centre  and  become  confluent  there.  Because,  having  been  once  indi- 
vidualized for  an  unknown  epoch  the  cosmic  law  acting  as  the  law  of 
heredity  and  tending  to  assimilate  them  in  their  new  situations  to  what 
they  were  when  diffused  to  the  utmost  will  prevent  their  immediate 
confluence,  preserving  their  previous  individuality,  admitting  them 
only  to  remain  in  juxtaposition  and  constitute  a  group  of  etherial  ele- 
ments which  for  convenience  we  have  called  a  nebular  speck. 

But  as  the  group  increases  in  the  number  of  elements  constituting  it, 
the  urgency  or  pressure  of  all  its  constituent  to  be  assimilated  in  posi- 
tion and  therefore  to  press  towards  the  centre  must  increase.  Hence 
an  epoch  must  arrive  when  the  central  pressure  is  able  to  overcome  the 
individuality-preserving  power  of  the  constituent  particles,  and  those 
nearest  the  centre  will  become  confluent.  And  thus  we  obtain  a  new 
mode  of  substance,  viz.,  a  monadic  nucleus  invested  with  its  atmos- 
phere of  generating  ether.  And  this  according  to  our  view  is  the 
material  element  or  atom  or  true  unit  of  atomic  weight;  for  the  etherial 
elements  being  all  under  the  cosmic  law  identical  with  each  other 
except  in  their  positions  in  space,  the  central  pressure  causing  conflu- 
ence and  generating  nuclei  in  the  nebular  specks  must  effect  these 
nuclei  when  the  speck  consists  of  the  same  number  and  quantity  of 
substance  in  alL  In  the  last  analyses  of  an  adequate  chemistry, 
therefore,  while  the  educt  is  still  entitled  to  the  name  of  matter,  aH 
material  elements  are  identical  except  as  to  their  positions  in  space. 

And  here  therefore  our  views  depart  entirely  from  those  of  modem 
chemistry,  which  regards  the  particles  of  all  undecomposable  substances 
which  are  different  from  each  other  as  different  kinds  of  matter,  not  to 
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be  taransmated  in  each  other  anywhere  in  the  nniverBe — beeauae  forsooth 
this  cannot  be  done  by  man  at  this  particular  time  in  thia  small  cold 
phinet  which  happens  to  be  onx  embodied  dwelling-place  for  a  few 
minutes  in  an  eternity  1 

Thx  Atom. 

The  senses  of  touch  and  of  sight  take  such  a  lead  over  those  of 
healing  and  smelling  in  determining  our  popular  views  of  things  that 
they  prompt  us  always  to  ask  the  sise  and  form  of  objects,  meaning  the 
planes  of  demarcation  between  these  objects  as  indicated  by  the  senses 
and  the  external  space — the  very  conception  of  which  implies  a  breach 
in  the  law  of  continuity.  Now  the  habit  of  mind  having  such  an  in- 
adequate origin  must  be  quite  put  away  from  us  if  we  are  to  have  any 
rational  idea  of  force.  Happily  for  this  view  it  is  held  as  part  of  the 
Newtonian  philosophy  that  every  atom  in  the  universe  attracts  and 
consequentiy  acts  on  every  other  atom,  implying  an  extension  of 
reciprocal  action  on  the  part  of  all  atoms  to  the  remotest  distances ; 
and  indeed  without  sanctioning  this  view  it  is  necessary  if  we  are  to 
have  any  intelligent  conceptions  of  the  functioning  of  atoms  at  all  to 
consider  each  atom  viewed  as  an  object  of  sense  as  a  "  nucleus  "  merely 
invested  to  an  unknown  but  vast  extent  by  an  abiding  or  continuous 
effluence  or  radiation  of  assimilative  thermo-electro-magiietic  force. 

As  to  the  nucleus  of  the  atom,  considering  the  innumerable  number 
which  can  be  accommodated  in  what  we  call  a  very  small  space,  we  are 
tempted  to  regard  that  nucleus  as  merely  a  physical  point  or  centre  of 
force.  But  it  is  certain  that  any  individualized  thing  which  exists  in 
space,  however  minute  it  may  be,  yes  even  a  physical  point  as  a  thing 
of  nature  and  not  merely  of  mathematical  conception  must  have  a  defi- 
nite form  and  magnitude.  And  it  follows  obviously  as  will  be  granted 
on  referring  to  our  pure  morphology  (p.  7)  that  the  form  of  the  nucleus 
of  the  atom  must  be  a  sphere  whose  constituent  particles  are  assimilated 
to  each  other  in  position  to  the  utmost;  and  therefore  that  the  atom  is  a 
spherical  superficies  merely  or  cell,  though  inconceivably  minute  yet  reaL 

And  as  to  its  assimilative  atmosphere  of  force,  all  the  successive 
wavelets,  whether  peripherad  or  centrad,  which  constitute  it  must  be 
spherical  also  concentric  with  the  nucleus  and  with  one  another. 

The  consumption  of  spirit-substance  in  constituting  matter  is  thus  a 

MOLBOULES. 

As  the  etherlal  elements  in  the  celestial  spaces  aggregate  into  nebular 
specks  whence  atoms  of  matter  result,  so  under  the  same  law,  atoms  of 
matter  aggregate  into  molecules.  But  the  atom  along  with  a  great  re- 
covery of  power  generally  over  the  ethereal  element  has  a  great  increase 
of  power  in  maintaining  its  own  individuality  also,  its  self-assimilative 
or  self-sustaining  power.  Consequently  when  atoms  aggregate  into 
molecules,  no  confluence  takes  place  of  those  in  the  centre.  It  may  be, 
however,  that  in  very  highly  composite  material  systems  new  unities  of 
the  primal  mind-stu^  of  creation  or  mental  monads  are  developed. 

But  in  this  planet  the  atoms  constituting  the  molecule  exist  in  jux- 
taposition only  not  in  confluence.  And  thus  the  field  is  given  to 
nature  for  physics,  chemistry,  and  petrology. 
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MOLBCULAB  MOVEMBNTB. 

The  phenomena  of  molecular  and  intennolecular  action  pie6upxx>6e 
elements  which,  £rom  their  hifitoiy  of  their  genesis  or  the  want  of 
material,  cannot  assume  at  once  a  spherical  and  cellular  structure. 
Hence  the  cosmic  law,  in  virtue  of  its  proper  pulsatory  action  or 
specific  heat,  is  always  keeping  molecules  in  motion,  moving  their  par- 
ticles towards  the  mft-giTmim  of  symmetry,  that  is,  the  spherical  and 
the  cellular.  This,  however,  only  a  few  light  and  versatile  or  poly- 
morphous molecules  commonly  called  organic  can  actually  attain. 

Metamorfeism. 

Hence  secularly  or  in  very  long  periods  of  time  mere  stoney  and 
mechanical  deposits  tend  to  hecome  granular  and  crystalline,  especially 
(1)  in  regions  which  formerly  have  been  or  still  are  actuated  by  more 
powerful  heat,  or  (2)  where  the  assimilative  influence  of  previously 
existing  crystalline  matter  acting  in  their  neighbourhood  produces  the 
same  effect  as  heat 

Fbrmbntation. 

Very  soon  also,  molecules  and  molecular  unities,  which  are  very 
active  and  changeful,  especially  if  manifesting  life,  when  introduced 
into  a  volume  of  matter  Hquid  or  solid  which  as  it  exists  tends  towards 
change,  alter  it  assimilatively — ^and  that  always  in  the  interest  of  mole- 
cular perfection,  viz.,  the  spherical  and  cellular  or  the  aeriform  state. 

To  this  mode  of  action  chiefly,  and  the  many  different  ferments 
provided  in  the  course  of  the  nutritive  canal  to  assimilate  the  different 
kinds  of  food  we  eat,  our  living  tissues,  our  life,  in  spite  of  a  daily 
and  hourly  loss  which  is  severe,  and  if  we  are  active  creatures  in- 
evitable, IB  maintained,  it  may  be,  for  the  best  part  of  a  century,  a 
longevity  which  may  perhaps  be  reached  hereafter  in  its  integrity, 
when  the  laws  of  hygiene  are  well  understood  and  fully  respected. 

MOLBCULAR  FOROB. 

Power  or  force  (not  quantequivalence)  in  general  in  individualized 
objects  is,  according  to  our  view  {eaeteris  paribvs)^  proportional  to  the 
quantity  of  our  protoplasm  which  constitutes  them.  The  force  of  mole- 
cules ought  therefore  to  be  proportional  to  the  number  of  atoms 
involved  in  their  structure,  and  therefore  to  their  atomic  weighta 
And  that  it  is  so  fully  appears  from  observation,  though  verification  is 
difficult  where  so  many  other  features  of  molecules  as  well  as  their 
atomic  weights  enter  into  and  determine  their  functioning.  But 
disregarding  those  which  have  dissimilar  forms  and  structures,  the 
following,  which,  generally  speaking,  are  isomorphous,  when  properly 
mated  or  tested,  plainly  increase  in  power  as  their  atomic  weights 
increase,  the  lightest  being  named  first 

Chlorine,  Bromine,  Iodine. 

Potassium,  Kubidium,  CsBsium. 

Magnesium,  Calcium,  Strontium,  Baryum. 

Sulphur,  Selenium,  Tellurium. 

Phosphorus,  Vanadium,  Arsenic,  Antimony,  Bismuth. 

Boron,  Carbon. 

Ozone,  fluorine. 
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Atomioitt. 

Elements  according  to  the  number  of  places  on  their  surface,  eepo- 
cially  their  polar  and  equatorial  regions,  which  are  suitable  for  attaching 
other  elements  to  them,  are  said  to  haye  diflferent  atomicities,  a  fact 
which  assists  greatly  in  developing  the  yariety  of  nature,  and  forms  a 
fertile  subject  of  scientific  observation. 

Absolute  atomic  weight8-H-6,  C-SO,  O-40,     (D-O,-80,  N-SS,  Az^70. 
Conyentibnal  H  •- 1,  to  many  chemute  C  **  12, 0 — 10,  N  and  Az — 1 4. 

MOLBGULAR  ACTIVITY. 

This  is  in  the  main  dependent  on  form  and  structure,  and  the  quan- 
tity of  the  generating  ether  whirsh  the  nucleus  has  succeeded  in  carrying 
along  with  it  The  further  it  is  from  being  spherical  and  cellular,  and 
therefore  the  more  work  that  is  before  it  in  order  to  the  fulfilment  of 
the  oosmical  law,  the  more  active  or  disposed  for  action  it  is.  Yet  its 
inertia  is  such  a  hindrance  to  its  activity  that  that  activity  may  be  ssid 
{cceteris  paribus)  to  be  inversely  proportional  to  its  atomic  weighty  and 
therefore  inversely  to  its  force  in  general 

The  type  of  locomotive  activity  is  hydrogen,  of  parasitic  activity, 
fluorine ;  and  of  very  long  lived  stability,  silica  and  other  gems. 


PART    IV. 


NATUEK 

But  there  is  no  such  thing  as  perfect  rest  in  any  molecular  struciore 
in  nature,  no  ultimate  immutability,  nothing  permanently  dead^  no 
absolute  cold.  There  is  molecular  action  everywhere. 
And  all  molecular  action  is  cyclical,  wholly  or  in  part 
The  cosmical  law  fulfilled  in  any  case,  then  by  the  analytical  and 
synthetical  action,  both  of  which  are  implied  in  that  law,  the 
structure  which  has  so  fulfilled  it  proves  to  be  resolvable  into  quasi- 
embryos  fitted  to  restore  it  to  nature  out  of  its  own  ashes. 


(Si2  =  21 

I,  SiOj  {         &c. 

(Oa^AzI 


Si2  =  2Li-2CH 
Thus,  SiO,^         &c.     &C.         J»=2LiO«2CHO. 

:AzH,.C^, 


HSILL  AHD  OOXPANT,  SDINBUIlQBt 

GovsRffmurT  book  aivd  law  pRnrTXRs  for  Scotland. 


•^mmm^^^^m 


